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&3b\ Mn-N iHl^#j£^ s Mn-N i -Mntt^jt<fetOf^Sf± x 

^fcioT, ftbJlSOilljfSK, ilftfcJ: *K r^JBBJL^^o. 00 lm 
0 0 6ml/g£iT 0fc*W«#O. SmVgKll. 6m 2 / 

18. 6±1' |C33«-5|s|Jf^|^t5 2fl :4 4. 1 ± 1 ° R:*5tt5 HJ$f 
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M* x+y 0 2 (tlO<a<l. 3 m^V< & 98Sa<l. 1), -0. 1 
^ x - y ^ 0 . 1, M' ft, Al, MgWC o £> @JR £ ft 5 i> < tfeifl 

dr/v (Ni) fb^^^tfv (Mn) fls#4& h ^7k \zf&m £ ftfcTk^^, £fc 

i-Mn-M' 3*^X31 J ^lAlt, fulS^^^ 

ftWa#JfcI®tz:J; «9#£>ft?cN i -Mnt^m N i — Mn — M 

^«Ffc»fl:*^V'^^i- S^»*sab«4if, I^jSii)fe5 0 #bft 
i 0 2 J^B f $ fiS^tt^^Tfe i t , L i a Mn,Ofcif©L i - 
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ir^ioTL iMn.N i , C o y O a ffl<0*£SMfc4b«r#5 t b «T*# 5 &©co, 

#2tttf±, N i -MnMMoI^ft N i -Mn^-^k^fbtK'N i -M 
n&^»fcft©^f|fcjfeoTV^fc©£;%x.E>*'L, N i — M n — M ! m&^ttm 
CD»^{*, N i — M n — M' M^T^m^^N i — M n — M' %frftft;to07$lg 

zkSMfc*!? #A N TRSMfcU^pAfcififc, ¥^fe5VNfim^^r^i?t§ 
^ - r> A ^ © T n £ J^ffc 7* >-^r ~ T 7j< £r mm h S V ^ll^&i*: X 

&mx%% 0 
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i -M 5 ^Jt^^ft-^m^^^^s MniNi t^H6*tr^UTfe-&b*:Jg 
re^^gfe^if©T = ^~>'te^^S^»3 5i*^,T, o-Ni (OH) .fliagfcfc 

©Mn^ft^a-N i (OH) a #aft©3Uifc&&frlh U 

5 fcfch^ttfeiHStfi ur«5fi*t-5*-fr»<k:**tt3ftu % iott-^BMb**-^ 

(Mn) ffcl^Tk^ £ M* fc&mTkmm (M 5 fi, Al, MgMC 

*»#&3titt«jfc:0fcfau*t\ 4*t5Nl-Mn-M' *^*»tt&*jttftfc:5t 
B : Ctt^, N i : Mn : M 5 ^HK^^A : B : CkZfrltN i -Mn- 

*2»£fcf±N i -Mn-M' ;fg#*£fc#/ as^ffc £ 5 £ M' <fbl^#3 (M 
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iufB^&xm^&V^Ts Ni, Mn ^^cDM^^^W-f-S-fk^^Tk^^ 
i-Ni -MnH-^^t;#J^fcfiL i-Ni -Mn-M' ^^^#»SrM5tT?# 
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<5 a 

*% ^^is i**6i«i&*fc 1 6>3SSffl[fi&2te5o l i -n i -MnMftte 
< v\. 

Al, Mg, Co^©»SI5n*as*J(r**Lft:*#*«:4fet«^b5«4#«^i± s 

. SfrlBUfc «£ 5 fc N 9 o otELtasss uv\ 

— i^I^110 0'Cj;!9l<Jfe5i, L i OH4 £Tcd JJ T & AI©# 

*^SMb*b<£>*M#*tt> 5 0 <D 80 ) fl* 0 . 8 M mj;!)^<10^ 
m&T^fe^ 10%tfi (D 10 ) tf*0. 4 M mi!)^|<7Am£(T 
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*38W<on*^mcfli5jEftj&*jBrfa, r^b o ^/^^^^L, li 1+s 

Mn 2 ., t M'" t 0 4 (fat, Ogs^O. 3, Ogt^O. 2 N M'" ^ Mg, A 
1 , Ti, V, C r , F e N CoWN i O feilfc£tb£4>& < t % 1 ffi£A± 

§ t ©*f± o ^ t ^ o . 2 T?fcftff &*M:«r»2fc 5ii4< %1&m 

Fe, Co, Ni Mg, AK Ti, V, Cr, Fe, Co, N 

i M g> A 1 N V, C r, F e, Co, Ni SrM^Si^ EHftjRtlfc: 

ftt?c»*iV^»# % »a5c**^trjSfifeW^i LTte^fclS^frSfc© 
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}3\ CuO, Cu 2 0 ( Ag a O, CuS, CuS0 4 fOI»ft, Ti S 2 , S 
i 0 2 , SaOf© V 2 O e , V 6 0 12 , VO„ Nb 2 0 5) B i 2 O s> S 

b 2 0 3 #<£> V^-ffc-^^K CrO 3 , C r 2 O s? Ivt o 0 3 , M o S 2> WOo, S e 0 2 ^ 
(DVim^m, Mn0 2 , Mn 2 O s f© VTI Fe 2 O s , F e O, Fe 3 

0 4J Ni 2 O s , N i O, Co0 3J CoO^OVIIlM^M^S^^S, U ^ 

flB L-7t !)f ^A- h H<fb#> N L i 1+S M n 2 _ s _ t M 5 " t O t tg§Jl5 
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„ :7^i^#-#^— k ^p-c^i^y^-^^.^ ^_ ^^^^ ^ 

4-^^r1?->\ 1, 2-i?^ b^r^^^ 1, 

mmWI&k LTf± N Mi^ L i C l O i( LiBF 4) L i A s F„ L i p F 6 
, LiSCN, L i B r , Li I, Li 2 S0 4 , L i 2 B 10 C 1 10 , NaCIO, N 
a I , NaSCN, NaBr, KC10 4 , KS CN^<7) JJ *f-f (Li), y~ Y 

v zj* (Na). ^fcf^^y ?a (k) <Dim%^&mm^ l i cf 3 so 

3 , LiN (CF 3 S 0 2 ) 2 > LiN (C z F 5 S0 2 ) 2 , L i N (C F 3 S 0 2 ) (C 4 F 9 
S0 2 ), LiC(CF 3 S0 2 ) 3 , LiC(C 2 F 5 S0 2 ) 3 , (CH 3 ) ( NBF, (G 
H 3 ) 4 N B r , (C 2 H 5 ) 4 NCI0 4) (C 2 H 5 ) 4 N I , (C 3 H 7 ) 4 N B r , (n-C 4 
H 9 ) 4 NC 1 0 4 , (n-C 4 H 9 ) 4 NI, (C 2 H 5 ) 4 N~m a 1 e a t e , (C,H 6 ) 4 
N — benzoate, (C 2 H 6 ) 4 N — phtalate, XTT V 

$ bf£, L i B F 4 , Li PF,©J:54itS>f^ti L i N (C 2 F 5 S0 2 ) 2 
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Mfc&z>ft 65 tc, 0 . 1 }) y y JV~ 5 V V h 7V&U% b < N £ b 

«B^«Sts **»*5,fcT**MM!U ^bMI(^tT7^ ^-t«|I.LTIE@ 

5 o °c~ 250 "cs^coty.^-^ 2 wmu&tommm-tz ~ tizzy &m\z 
^^m^^^tv^ 0 Ai^f®^^Mi^T«tti ) 5^7 7 

l&^BfflHIflB (d 002 ) 0. 333 — 0. 3 5 0 nm 
&fti&fil<Dlg&¥<DjZ& $ L a 2 0nm 
c|ft^-[R]<D|tH%^©7C$ $ L c 2 0nm &JL 
2. 00~2. 25g/cm s 
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, y^*7^M> y ^a-tvvs^^a, rj^^A-^, y^p^-^x, y 

b<f± > 9 0ll%~9 8li%i§^5o 

3 %*i^5i 5 M^tiso^yj: la\ 



40 



WO 02/086993 



PCT/JP02/03862 



^^ffiTOPS (d 002 ) 0. 3 3 5~0. 358nm 
&1Nift\*l<OW& : ?-<D*:& § L a 2 0nm~10 0nm 
cH^|n]©feU©^^$Lc 2 0nm~10 0nm 
2. O 0 ~ 2 . 2 5 g / c m 3 
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**tfev^ (itii}, ii^-^iMa, ±^iyw) > as*», 

.^y^*sa*uv\ ^m^j^«n*f±s jE«ix«:Affi©»a:jin:»b*co. 1 

|:W^7"77^0. 1-0. 5 / ^ m©»t^fc©#ttfflV^5i:^S 

UTii, jKU^ h f 7;vtnxf i/>- (PTFE), zKJJ 

yflstr^UT*^ (PVdF), jKP^f vy f 7-p tfv^^pTiitt«fJ5^ 

xfl/y-7°ofVy-^y^^!Jy^ (EPDM), ^/^yftEPDM, 
.x^i--^:^^:^;^ (SBR), ^y^^^^<DrfA##Sr^i-§/}N"];^ — §r 

Utt,l#«iLtL i PF e Srm^t UWu^-^->^i?xfv 

N w«oftt«©$%, ^^yft^n^ (PVdF) ^ski?^^^ 
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Wimhfc, Li-Ni-Mn-Co^» *fcf± % Li-Ni-Mn- 
Co-M"MS» Crt% M"tt N Li, Ni, Mn, CoK^I) 
gfc©-f;*->Mg*te:&*L i -Co*^»ft#J: 9 fctfjj-wfev^fc^ L i - 

Sfctts Li-Ni-Mn-Co-M"«M» @^<©fe*ttdSft^JfcV> 
SHEETS &&£>T% ilSbfc'J: 5 fc s ^;^te*t3:&W^S5ig*Sfl£H£ 
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m&m^x&m<Dm*&£T*fen<Dm^Kw^%^b*m& ^^^^ 

=s/<5t;k im^f7^f©t^, gE3&H£ 

atteiS^s Ai-cd^©it, Bai5£ 



44 



WO 02/086993 



PCT/JOPG2/03862 



Steffi mi~zz. k&i&iz Lv\, ^7km^««J&^-fe^v-^Sr 
y tv7^y|fE *f?y ^vi/y- v:7^ v— K #!)^fvyfV7^ i^— 

S"ffc^= JJ^y- h y 7;^B7Pt'V7*m 5*^-^ hy 
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7^^;n^j^ffittjBM» (uv) %m^it*), m^n. (eb 

>\ 7 y-fb t*^ JJ f y/^arf 7/^ n 7" n t> ^yr^yn^b 
ttx *«te*y-T*-fc#L-C3Bflr5 OfiS%JMT> if4L<tt2 0fit%KTTJ 

*s#5Stc^rf 2 WIS (^) T^y w h {xfvy^ 

r^n — k ^t>f vy^y 3— t? y bm), 3f 

m Tfyu—b {>y^fp^7"n/^M) t^jjw^, 
yy-tyz/by u?) t#vi — k ^y^y^<D^\^-^^^Y¥^nm<o 
by T^yu—b, #y ±y y©/n K#jn4b© b y 

^^y*y Fwvti^7 (^^) 7^5 wk *J?y ^y (pt^o 
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^r— a@^ ^ a ygg N ^f73^ ^i^-=3^^ s ^^V^^rtz^^, 7=2 — 
;y hS&^sh ^Ifrfti^AsfcV^ {^l^^AJftvH, y AT ^ K- 2 ^ 
Ar/n^-XAafc^gMS} * ft (Litfu Nai£ s K«U Ty^^ 

1~C 1 8 ©M&i£*;fcf4lBat5£T^=^- /K TA^W (C2~C4) ^yn 

— /K *°?7;^vy (C2-C4) ^y ^#T?fp^-^j}c^^x7Wbtfc% 

K (^^) T^PA^^^A [C 1~C 1 8<DjiiJK^ (^^/K ^A, 
b?A N r/^/K 2 -xf ^fry^f) TA=— A£ {^^) T ^ 

U 7l^t<D^;*7VK ^fcHTA^r Vy (C2 — C4) ^ijc3— ^ (ct^H^ 

y=z — 7°ot°yy^!j3wK 1, 4 -7 f ^y^t- A^) fc*i^!)7/v 

=¥1^^ (C2~C4) ^y=i— A' WU^fVy^Ua^K *f?y fV;/^ 

(^^) 7^ y AT 5 K Z(* 9) ?VT% h\ N-;*^A jJO 

7^ y AT 3; N-;*^n — A V J^T 5 ; feT—A^^A* 

fcS7D^x^r^ [t^^-/K SN&TJJA^] ; bT— fA-*fclt7J) A 
■31' — "^A [:/^Atr=AJ=.— -7VK Kx^AT y /vx-r/vf] ; ^l&fQ~ h y A 
\V&m CO**) 7^Un-f!);K *n h ^ h y ; ^ISfPTA^ -A [( 

ry/VTA^-A#] ; 7£mK7% f 7!);>75y, S?^W 

5/^f;K^^)7^!J;v^h, (p? ^) T^yv-h 

; teaRSt-g-^ev^— [N-tf^Af u y f>\ tr^Atr y 
-o'^JSfi&jjg^fls** [3^1^ ^Pifvy, ^y^v^, 
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ih tr^ 7 y -^At?^ u s^/i^ac— ■ tvk 7 » 7 — 7uy #7y^^s v-yvwn 
. ^ y yv^x 5: { mj ^ 3? v-^/w ymw-f, ^ ^ y* u i/^y 

y N x^dfi/^Sjft^J^ m^^^ 5 ^ f"-T { 3 , 4 ^df-y- 6 ^ !?Vl^y 

xf^7l«7^, 3, 9- -2, 4, 8, 10-f 

^y — y^y 4?^ y^$?h ^D^^^y WPt^r-fKfK i£7$y 

SulB-f y^7t- h^^^^S^y fcoV^TM^i~3 ^ J-/i^xy-y-f y 
WT^— K 2, 2, 4 (2, 2, 4) - h JJ y ^/U ^^i?-y ^ u^^f y 

yr^ — K p-7x=i/y^y^7t-h^ 4, 4' n^^yvvy 

^y^VW-K 3, 3'-^f;^7^^4, 4' -yVyyT^- 
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V^£^f VlsTI"— K trans-1, 4 - a *SJ>Vi?^ y fXT^— T- 

y-fey^, MJ^^n-^p^x, i, 2, yMJ^K hy^. 

>\ ^W/Va^F^K 5Wfg{^#3 {2, 2, 6, (t Kn 

}] N Ssirr^P^— f 1 ^*!?^-— /MS (MlB^y ^TtfisKU r =• yoy 0 * 

^ Eifrc^y^-— ^t#at»* {r^t^s^ 0 ,m, p-r^^st 

^ Tif^y^ t^^yft, yw—^R} jKD^/py^f 

y^y ^ {^y f -^yn^y hyf}, t Kn^v^/i^ygiofi^w 

y® {n, N-v^y n^drix/vr 5: >- s h5^7$yf},^y 

7$yg {t°y-yy. N-y^vi^/i^y y^h -yy^ys {n, n, n'.n 

3 > 7 ^ f^xf vys?7 5 N, N, N', N' -f f7^f;H ( 3- 

7*^^7 5^}, fP7^1 {N, N, N', N' --<yyy ^/yyzc^ix 

v h y 7^#}, ^t-;yl {n, n, n' n* -9- h v O-^w^ 
;7"p tr^) -^^^7^yfK lt*'P7 5yl {^7f ify^P^^y 

(DAB CO). N, N' ^^tf^7^>-> 1, 2-^W$^/^ 

„ 1, 8-^Tiftr^yp (5, 4, 0) ^ytriry-7 (DBU) m\ & 
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mmmrn^^^-^ ^xmm£frfrmmmm&mj®vx%:z>mm~&^xte 
*imx&% 0 

<mmm> 
m-kmtm a i ) 
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Z.<DE&Sto 1 3 JJ s/ hA'AJi, HCpH=ll. 6£>fc5J;5 

*12a 1 2 £J^T 1 0 0 0 r pmf»L, fc— * — J; «9 

6 ^£/V/ V y h AsWLWtT — ^^7kW-W, RX$4 w t % t v 5 ^ 
**»*-tn^fr9ftt:"T?l 1:17:1. 4:0. 36 (JJ y h/W 
U N i /Mn= 1/1 (^r/Wt) ©M***^ <h bfc 0 

1 3 m 1/m i ncO^SttfSJtSffiftCjtjSWtCSlTUfco 

JR^-^^JgASrPMLT^b 1 2 OBtPplgH^ *-^-7n-^^l 3^ 

T3p*&3&S (D w ) =11. 4 ju m<P*feH^*£r#7fc 0 r. ©»5fc©tbSEfBSf * % 
^-TlhX-r ^-=^^|±^ 4 SU~ 8 U2&ffiV\ bfc, 
©St^f* 3 5. 6 mV gtfeo^ 0 

^Li/(Ni+Mn) =1. 0 2iife5±5tffSU £H 
tlr 5#fc5fe"tT^U «5EJPSr"V^Tl 0 0 o C/H#P^-Cl 0 3 0°CI 
TfJMSL 1 0 3 0°C^T 1 5fl#K^M#U 1 0 0 < C/l#|g!T6 0 0 °C £ b 
„ ^Of£#cJ£bfc 0 ^bftt^m&VfltnW&s 7 5 jit mCD^§V^fflV^^«b 
, D E0 =9 . 1 ^m©I? ^!7A-^s/<5r/V-^^^fVm-a-^t;#/ (*^BWb#A 
1) «r#fc„ tb^ffia^r. ^-T^T^ ^l±^4 S U- 8 U2» s £ 
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^(D^&mk^KD&MJLmWZ, Quantachrome #M Nova 1200 £rJlV\ 

TN»*bfc„ #L<te, B jH8c(Z>JKifc|»fc:J;ofc 0 -toll*, ^*HU&Kf±o 

. 0 0 3 2 9 1ml/gt*l)ofc 0 
»»*©CuKaj»fcJ;5^!/^^lE!Sfaj£©3!i^ 2 0 = 1 8. 6 2t, 

3 6. 4 4f, 3 7. 7 21 3 8. 0 8E 4 4. 1 4 1 4 8 . 3 0|, 5 
8. 0 01 63. 961 64. 14^ 64. 44 1 64. 6 4fi£Rt*6 

(a - N a F e 0 2 SUl^lt2i) £ J&*?tbSlSiJM403liVNJ^ffi*S-frj5jS*Ct TV> 
5ii^ 0 f Cc «f a=2. 8 8 9, ftf£gc = 14. 2 9, 

^r^^^-#:^V=0. 1 0 3 3 nm 3 t'fe5ii^ 0 f Co 

Sfcs 2 0 = 18. 6 2toit5^^W§2fi=44. Hfe^ 

4 1° &t*0. 141° t?fcofd 0 iSRB&5f£(I>3;y^^ift|llJf|a*H2JC5S-t- a 4 
fc, l^I^t^X (SEM?X) S:0 3|C^t 5 l/jmg|©l^ew#t 

5c*^#f<Z>jft^Wfe*Oiaj*H:L i LM Mn 0 , s N i 0 , 5 O 2 tffe5ii^fc^fe 

o 

V^—ykUcDU^m*, 1 0 0 0°CT«tfcit^|j;, (*^ift#Al) k 
IrMHIc Lt\ D 50 =lO. 5^m©Ff!)A--5/^-Ty^yf^ftft ( 

1 . 2 mV g T'feo fc q X, ^jftB?L^SfW: 0. 004029ml/ 
iSv^^^^-etrv>5i:4:dSi5^o^ a *7t, «fa = 2. 8 9 4, ^ 
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?l»c = 14. 3 3,MWfV=0. 1 0 3 9nm ! f|)5:iWo 

2 6 = 18. 5 6flCJC*Jrt5 2 0 = 4 4. 0 6tot 

S 8° XtfO. 141° T?fcofc„ 5G*##f©3j&^ gr*&5fe©;&J*8:L i L02 Mn 
0 . 5 N i ciOj-CfeSii^ofc, 

tfg-a-^fk^A 3 ) 

«S9F 3 5. 6 mV g , TO»#D 50 ==11. 4jum© £ Tfcp&fc 5 f- 

2Kifc©»<£4feSr N 9 5 CC-C^Ufc^^^fi, (H^iftftAl) 

1 . 6 m V g o fc 0 X> ^$E?L^;j*« 0. 00601 5ml/ 
|»»-5fc©C u VLamz£Z>x.y#xmm$rmfe(Dtg^ ^^«A 1 
rtV^ffi^fift-C^-CV^Sr t*Sfc»**ofc 0 Sfc. *& J PJ&Sfea = 2. 8 8 9 „ ft 

2 0 = 18. 6 0S!^lt5t°-^^^t5 2 0=4 4. 1 OStJSlt 
18° ^t^O. 118° -Cfeofc 0 7ciM©fIs &3&5fc£>j!S.j£fiL i lu Mn 

fl*MMfe*A4) 

tufa (M»A1) ic^rftbnfc^y^-^^^^tfcftcojt 
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tfcLT, D H =10. 4 jjLmOV — Zstfl'y&Wtfc'lb : £& 

3 . 5 m y g -e&o tc a 1, ^an?L**fa 0. oi22o m i/ g 

iftV^ffidS-&fife-e#TV>5ii:^t?35^ofc 0 ^fc, »^^Efca = 2. 8 9 5 , f 

*fc, 2 0 = 18. 6 5*fc*5tt5tf-^fc^t5 2 6 = 4 4. 1 5S(C*3lj 

1 8° RWO. 17 6° ^fcofc. teS^^T©^*, ^fe^©m^f±L i^Mn 
cNinO.nstfc^ofc, l?Itttt9X (SEM?» ^|2l4tc^i- 

(*^«flS*A 5 ; ^<D^m) 

**««rJn*.fc. 7 Omm^'W-fy©g#lftl 2 a <Hi£fcSM$t!l 1 2 
^V^Tl 3 5 0 r pm«L s fc^-fcJi &gfcfirrt*JR»*tt 5 0°Cfc 

l . 7 y ^ h svfioM— v irj^ikW-Wi^ 1 . 1 V v h MX0t' s r > & 

^mm%^fr*:fr$mvc>x» 1 1 : 1 7 (p ^ ?^) <om^m^\,, n i/m 

Z-Vffi&mWL&l 3ml/mi n <0«*T^«fc»«&K:WT Ufc c f-fc, 
RJSW pH^i 4 . 5 i — 5 ± 5 > 3 2 %7kmt-r > 5 i> AtMSsJK 
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T2F^I^^ (D 50 ) =5. 2 jim £ ftift®^^ ^ 
T^T^^^ttSU SU- 8 U2^V^, £*<Z>&jftfl0-?8H£U;fc. -^<D 
f± 10 0 m 2 / g T? fe o fc. 
# frfc = y >r/v —visit z/^&ttm (DffiM t *BMb U ^ !> A i 
^Li / (N i + Mn) =1. 0 2 ift5i5fc*fSU +5Hc$g'£ Ufc. 

%T/^^i-m^ 5&\z%xa;Vs m^p^m^x 1 0 ov^piti 0 3 o°c-^ 

1 0 3 o°c^t 1 5 t%m&& u 100 v/mmx- 6 0 0 °C^^?M L 

N D 50 =10. 2AmO!)f!)i.-=^;k-Yy^yI#itt (^SMbfe 
A5) ^r#fc 0 

tfc*®aW:l. 8m 2 /gT|)ot 0 X, ^iSMftO. 0 0 7ml/gf* 

WV^ffi^jfc^fcT^S^fcJ&SfrJ^ofc. *7c, #m£gfca = 2. 8 8 9, ^ 

2 8 = 1 8. 6 0^Efcj3tt« tf — ^^-^S 2 0 =4 4. 12g?fc:fc# 
5 tf— ^ ©JfBajg&JEJfcH: 0 . 7 7 f . #tf — ^ ©amt(gfr3\ . 2 
1 2° 25. 0 . 2 8 2° X*foo1t 0 tg&&$t<D&^ 0#&5fc©*LfifefcJ:L i lH Mn 
0 . 5 N i y OjT*fc5ii:iS^cfc 0 
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#2. OAmCSftLt *Bfcfl3=y^A^5fe^jB^»#«fc"CSF*&3|fiffi2. 0 

fbtifc^s'^-vy # ^iH^fe v ^ £ Tfc^-ft; U f- p A — 7ic^^ ^Li/ ( 
Ni+Mn) =1. 0 2i^5J:5t#iU -HHc:^ Lfc. Z.ti&T;V*<r 

i^5#i-^u m^^v^T i o ox:/mmx 100 o°c*^?#^ 1 

0 0 0°CKX 1 5EW&}#U 1 0 Q°C/mW[X°Q 0 0°C^^SPb, ^^^^ 
^Lfc 0 #fe^fc^#:§r^#^ s 7 5 /i mO^Sl^JlV^^U D B0 = 9 

vttmmmfcl. 8m 2 /gt'fcofc 0 3ls ^fLfiiiO. 0 0 6 4 2 3ml/ 

^V^^g^^- T? ^xV^S^i^^^ofc 0 Sfe, *&^ifca = 2. 891, i 
?ll»c = 14. 3 0 N «1 1 MV=0. 1 0 3 5 nm 3 X&5 2: ir^^-^o 

^fc. 2 0 = 18. 5 Sm^tetfZ tf-^^^f-f-S 2 6 =4 4. 1 2|^33i) 

s tr— ^ (o^nm^mto . 7 7x&y , &t°—?<D¥<mmi-±, ^tfc^zio . 1 

8 8° j&t^O. 2 5 9° -efcofc TcSf^WOift^, K«&*©j|a^f±L i LB Mn 

^ 2 . 0 timfc U „ 7& = jx fr/l'BJZ £rfi^fc v #3§ *C T 2 . 0 

^i:-^>-^vcD7G*i;b^ i : l J: 5 Lfc Q ^fc^fc-^/k--^ 

^y^t*t*tft^!>A-*^*^L i/ (Ni+Mn) =1. 0 2t 

^^V^Tl 0 0°C/^rBlT?l 0 6 O^X^-U, 1 0 6 0tfcT2 5 B#^#^ 
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£b v #^> 7 5jmn©^SV^lV^TMU D 50 =13. 2 ju m<£) p ^ >> A - ~ 
yfrA'—T^jflsm&mk® (M»A7) £r#7t 0 JtiiM^te 0 . 8m 2 
/g-C;fcofc 0 X, ^3NH5L^Sf±0. 0 0 2 7 1 5ml/gtfcofc 0 
»»*OCuK«|ftfcJ:Sa:y^^|ft|glSfa3e©3lt*, M^«A 1 i 

^V^ti^fife-e#TV>Sii:^t>^ofc 0 £fc, ft-^^jR a = 2 : 8 8 3, f 
c = 14. 3 0^IH?MV=0. 1 0 2 9 nm 3 ^^ £ £j6*#a»o 

yt o 

^fc, 2 0 = 18. 6 0^}C*?(t5 t°^-^ l^^fS 2 6 =4 4. 2 4g|C:Jotf 
5 if— ^cots^i^jfcteo. 7 6 7?*) 5, ^if— ^©^Httifiira, ^tfi^no . l 
8 8° ^IKO . 2 5 9° T?feofc 0 5c#^4lf©j*S^ a£5&;fc<£>jffljjfci± L i 1>02 Mn 
0 . 5 N i 0 . 6 0 2 ^fe§^i^^ot D 

Ofra-Sfc{fc;0&A i ) 7?^v^fcS^ i i &fflv\ r.©KJs&flT i i 1 3 U 

WL%1M%-%L 0 7 Omm<£/^ V A* # 4 ~7 <D$kW®Wi 1 2 a£#;^7fc»#$il 2 %m 

fc (Hl#«D. 

1 . 7 y y h /H5Ki|c= ^vt^Jc^^u 1 . 1 ^JV/ V iy h AsWSttr isiJ 

^7\<mUs 6 =^)V/ y y h/H^Ti^ — !>^7K^^ XT* 4 w t % fc K7i^^ 
^k^^RSr-ett-e^xfrSfifcf 6. 59:15. 27:1. 40:0. 36 (JJ y h 
^) CDt!!^-t?3l-£L N Ni/Mn = 0. 4/0. 6 (^tA^b) ©I^iti tfc 

o 

t— ^— X*fflffll,f£ 0 
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^-^^^f^tt^efcift^^^.U— @mb/t^ y -%7J<^ -5 

iBL^o l 0 0°C-t?2 OBti^tU ^y^— b 

(D 50 ) =10. Jfc^WSSfc. 
©l^fi 3 9 . 4m 2 /g,T$>ofe D 

# h frit - >>> ^ — ^ i/^f ^m^ttm <Dn^ 1 7k mm v?-$j* t 

i / (Ni+Mn) =1. 0 2 j; 5 1^1 U f^fc^Lfe, ilH 

^r^5tf^5^TAyU «St!F&^T 1 0 Ot/Nflt'l 0 3 0°C£ 
1 0 3 0°CfcX 1 5B*M««PU 1 0 0°C/B#P^l?6 O 0TC*7»^b 

n D so =10. 4 Am?? V f ^A-=?^-v^^Sfljft (tt-Mftfe 
A 8) Sr#fc 0 MmiS£r. ^7Wt=^^tl!4SU-8 U2tH\ 

r<£^#^fb^<^m?L^ftf±, Quantachrome $fc$£ Noval200 £rJBV\ Jg#te 

*caa^ufc„ »u<r±s b jH^©jKBnaitc«to/to -eojft^ ^jmrau&amo 

. 0 0 2 9 64ml/gT'feofc o 

IPC 2/m£kI*^S*2tft«&»,fifcfco;fc < , i»C 2/mf3L i 2 Mn0 3 
i#^l£»^5o 2 6 = 18. 7^tC*5tt5 tT— ^K:5a"t-« 2 0 =4 4 . 1 

f—^^g^g^tbteo. 7 0-e&i9, 45- ©^HESW:, -tH-? 
HO. 14 1°.&T^0. 141° tfcot 

o 

tfg-£gSKfc*A 9 ) 

(%L&mfc%BA 1 ) Tfflav^KJ&W 1 1 £/SV\ -^OKJ&ffif 1 1 JCTkSr 1 3 y 
$£>^pH=ii. 6i^5i5x 3 2 %7kWt4k*3~ V 3 !>^tK^ 
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iftSrflljfcfco 7 0 mm 4> KA'* 12a 12§| 

K1 0 0 0 r pm«b, fc — * — fc ± 9 ^JSW l*3»?ftffl.£W: 5 0°C}£f£o 

1 . 7 ^ A'/ 17 v ^ MffiBfe— y <5t/^tK^^. 1 . 1 ]) +, y )Vffi$c<r l/tf 

7K^?^^r-^^-e^^tb-C9 . 88:10. 1 8:1. 4 0:0. 36 {V V Y 
Sis) <©SI^T?jil'g'U Ni/Mn = 0. 6/0. 4 (■=&A'i4j) Of^iSi: Lfc 

o 

i«flt:l 3 m 1 /m i n fcSafeftteiWT Ufc 0 Sfc, 

sj^flp 1*1^ p hjjs i i . 8 1 — j&m & s £ 5 > 32 hy $ j*fcmm 

oib?t 0 i^Sri o o'C-e2 OB*miftJBIU - y - -7 y ^ y t^^jtti i L 
T 3 ! 2 ^*^ (D B0 ) =10. 5 MmOft»»*^#fc, £©i&5fe©Jt;*ffi««:, 

&Li / (Ni+Mn) =1. 0 2i/i5i5WtU +M^L& 0 

^7;v^tI-5^^xA/U *atjF&JSvvr 1 0 ot/^fi 0 3 o°c^ 
i?#sa^ 1030 "C^t 1 5 b#sh£$# u 100 tc/rsmwc 600 °c -§;-e^:fep L 

„ D 50 =10. 5 »m<DV f-pX-^-y^rA — • >1*£-IMb* (*-^Blfl3* 
A 9) £r#fc 0 JfcSffifiStr. a7f7-ft=^^4SU-8 U2^fflV\ 
a*©JBHHffl*TfJ»3eufc. 0. 3m 8 /g^ofc 0 

r<^^^^h;#£9^:M?L^®fi, Quantachrome *fc£g Noval200 &-JBV\ fel^fe 
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. 00O926ml/gT^cfe o 

it*© c u k alia ^ ^i@ifte©i^ *MMb#A i tmm 

j«V>^^^^%xV^^^^t>^o7t 0 *&^j£iU=2. 8 8 5, t 

Mc = 14. 2 9 v MCTiV=0. 1 0 3 0 nm 3 T*fe5-^^^^ 0 

2 6 = 18. 9^&tj-5fc 0 — ^^^fi-S 2 0 =4 4. 6S^*5fr3fc° 
-^©tB*f?i^iti«0. 8 ST^I?, #t°— ^©^iiifilf^:, -^^^0. 141 
° &tKO. 0 9 4° -Cfco7c 0 

3 5. 6 mV g , 5 F^I^-^#D S0 = 11. An mO^mB^t TkWtfc V =^ 
t>J*~ fcUOU&mit, 1 1 0 0°C^^Ufc^i:^{* N C^1^f»Al) b 
bT, D 50 =9. l/im©yf^-=y^/v-?yjfy|^ft| 

-smitm^ 1 0) 

JtftMlSteO . 4mVg-efco-fc 0 ^!0?L^«fiO. 001266ml/ 
^©5^©CuKa^^J;5^^^^^lH]»I^^^m. Sfcg-BMfclfeA 1 £ mm 

eV^^tg^^-e^xV^Si t^t?^ofc c a = 2 . 8 8 6, t 

^ifcc = 14, 2 7,i|»iV=0. 1 0 2 0 9 nm 3 f^;i» 

^f-s 2 0 = 18. 6S(C|5(t§t-^(^t§2e=4 4. ltfc^tSt' 
— ^O^^g&gtbte 1 . 15-Cfet> s ^©^Sit'I^, -^^0. 107 

0 RX$0. 0 9 0° T^o7t 0 5n«^W<^^, »©»L i L0J Mn u N 
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( L i -Mn-N i M^tl©H7ctlia CO V^T) 

i6f^t«t MiftfcAl~A7, AlOft, la^g^L i,Mn,, N i 

y - C o z > 0 2 ^&V^T\ (x ', y *, z J ) MA (0. 5 1, 0. 4 9, 0) i: 
B (O. 4 5', 0. 5 5, 0) £j&C (0. 25, 0. 35, 0. 4) ir&D ( 
0. 3 1, 0. 29, 0. 4) ^Mit5EAiABCDOi±tfe(irt*iS 

ClfcMMfcttC 1) 

(*^tft*Ai) i?J!Wc5Dfrff i l £fflv\ ro^flfi 3D 

»*2SI A*:. 7 0 mm * K/l^ ^ ^flH^m 12a Srfl|Afc»«« 12^ 
V^Tl 3 5 0 r pm"eS#U t — £ D ^Jfelf rt#*fciIjEtt 5 0°Cfc-f£o 
fc (Bll#Jg). 

1 . 7 U y h /HM— ^ ^A'TkSSflJu 1 . 1 ^fr/ V v y Mtti&r Tsf$ 

>7ki£$8U 1. 5^/^/U y b/^Sfea/^i/fTk^^ v YMtLWCT 

3>>7\<mWL, ~Bi31 4 w t % K^^^TK^^^H-^n^ifc^l 1 : 1 
7:5. 0:1. 4:0. 42 (Jy h^) ©*f#T?^ U N i/Mn/Co 
= 5/5/2 (**;l>tti) <Z>JB|C*^$K£ bfcc 

£ 13ml /m i n Oiffi**CS*flrte3ftl*«)K:WT bfc Sfc, 

otmph^h. 3^— ^^^5«t5> 3 2%7fcmft;^ hif z^frmm 

5iibfc 0 r.tvSr 1 0 0lCt2 Oi^IHiaftU — ^^/V—^>-^f^-=i/^ 
hit ^*Mj<£D 50 = 9. 3 u m©ftjfcffcfcfc#fc. 
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(Dffi,MWX*M7£ b Tc , ^ <DftR » 2 3 . 1 m V g T? & o fc D 

tflSB&Tfc&L i/ (Ni+Mn + Co) =1. 0 2 j; 5 WiU -f-£ic21 
-^Ufc D ^.n^rT^^i-M^ 5^i^XA/L, i;^^V^Tl OO^/S^lt 5 
1 0 0 0°C^^#ia^ 10 0 OTCtit 1 5 B#TO?#b, 1 0 0°C/B#ra^6 0 0 

ffiV>T^^L^ D S0 =9. 5 4 1 um©Uf-!)A-^y^-7^V-3^h 

J£Scffi^J3:0. 6mVgt^ofc 0 X, ^P?L^^f*0. 0021 5 1ml/ 

lSiV^J|4*B^J5fe^?#"CV^5^1 idSfe^ofc. ^f-, »^ft»a=2. 8 6 9, ft 
■£fc„ 2 0 = 18. 6 OS^tj-S^iS'f^tS 2 9= 4 4. 3 0^33^ 

5 tr— ^cQti^^tbfi o. 8 i u , $-tr— *©aHMiw^ -etL-etbo. 1 

1 8° 2U*0. 118° T?$>-ofe 0 7Km$rffi<Dt&m, »»*©j|W»±L i U2 Mn 
^uN'i 5/1J C o^O^feS i i ^fc^ofc. K?Mfcig£Jt (SEMI*) 

O^BMSfeA 1 ) ^/gV^cBOfrff 1 1 %J1V\ £l©KJ&W 1 1 JC?fc& 1 3 V 
yhWfc, ^lCpH=l 1. 6fc45i5> 3 2%*®fttMJ!>U§ 

V^T1 3 50 r pmt«b t — \Z. J; ?> 5 0 «Cfc#o 

It .(H1#B8). 
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7:8. 3:1. 4:0. 4 6 ( V V <0«-fr-<?il-£ b s N i /Mn/C o 

= 3/3/2 ©JISISiLt 

13ml /m i n©«*-eSJtS«rte5gas«jm«TUfe. * fc, 

JxJ&JtlWafc pH^il. 3i — Jtfcft £ <£ 5 > 3 2 %*Blfl3^ f V t? &7kmm 

M^*ifci0D EO = 12. 9 /x m<D^^^r#fe 0 

# frbfc = y £vi— <v v - 3 ✓vv- f M^ttmB^ h Tkmt V^pJ* —7k 

ikn^L i / (Ni +Mn + C o) =1. 02i45±5 fcflF*U 
1 0 0 0 °C 1 0 0 0 °C^T 1 5 Bf R#Nr U 1 0 0 tV^T* 6 0 0 

JB^T^HRU D 50 =13. 7 /z m© ]} — y is jf y- 

m-swatm («^ift*c2) ^#fc D 

tb^M^fi 0 . 4 a ! / g T?&o7t 0 321. £JH?U&fftH: 0. 001562ml/ 

^V^^^^-c^xV^S^^^^o^ l&iMtifc a = 2 . 8 6 7, 

= 14. 3 0, tt*#-?*ta»V«0. 10 18 nm 3 T&^^ £3*#J&*o 
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2 0 = 18. 6 5^t33}t§e-^(^t§ 2 8= 4 4. 4 0#(C*5tt 
5 9° &tf0. 17 6° *e&o7fc 0 55*##f<&*MS N R»5fcG>jfc/ifc[±L i lM Mn 

3/s n i 3/8 c o 2/8 o 2 t?&£ t tasH»ofc, 



(M»C3) 

1 3 5 0 r pmT*#U t — * — £ D KtfPftl*3*ift«Ufcr± 5 Ottftofc ( 

1 . 7 ^t/iv' U y h /H5Kgfe= y <7vi^7jcS^, 1 . 1 'BAv* V y h AsWLWtr ^jt? 
^7k^W, 1 • 5 ^JV/ V y h A'WBSk a* A* f Tkf^Wt^ 6 **A>/ ]} y Y ?VWStT 

7:12. 4:1.4:0. 4 9 (J? y YM 0#J^T?Ml^U N i /Mn/C 
o = 1 / 1 / 1 (*/Wt) OUffil t L fc D 

rojJ§»^££- 13ml /m i n ©»*T?^*^3ittftfc:$RTL.;fc. *fc N 
SJSW^SRp H3* li. 3 fc— J; 5 s 3 2 %zKSfHfc"?- h V &&7k&m 

M^*»©D S0 = 9.8^ m©f£«^£#fc,, 
Oj^«l#0 UTc . ^: ©HW: ftl2. 0 m 1 / g tf £> o fe„ 
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IM^Li/ (Ni+Mn + Co) =1. 0 2 J; 5tcf«U- -HHcjK 

1 0 0 0^C£~e#Mfi % 10 0 0°CRlT 1 5fl#ra^^L N 1 0 0°C/Wb1T6 0 0 
^VNT^jfRU D so =l 1. 3/zm©]J^!)A-=^^-7^V-3A>h 
tt;*pg39»±0. 6m ! /g^ofc.'l, ^i?LMS0. 002195ml/ 

fclsJJJr feT-^asWfc&iV ^l«»R3/mfcMi-SJi<ft#3ti:Sfc3x«3|l&*tt© 
i|V^|g^^§TV^5^i^^ 0 f Co ^rc N 'ft^]|fta = 2. 8 6 4, i 

2 0 = 18. 6 5tt^it5t 0 -i! ? t^t5 2e=4 4. 4 5^fc*?*t 
3 fcT— ^O^BM^iftltttO. 7 5T?fc9 s #fc?— *<Z>*HaflSf± % -t;ft^*1,0. 1 
1 8° "BC&G. 118° l?&^fc D 5c*^tlfC0Mm^ L i liW Mn 

(*«^«feft;*c 4) 

&tfcm<DttmWm2 3. lm z /g, W^D^g. 3 jiin<0*&jBM»*i:jJC 

she u" 9 5 o°cx-m^^fz.^tu^t, m&mimc 

1) £1^*81 ft LT\ D 50 =9. 5 jim<D V <?-f7 J*-~y fr;V- -WJfflg&mfc 
Stf±0. 0 3 4 2 1ml/gtfeofc c 

*V^ftjP^jjiT*W5r fctfibfr-o*:. *fc, &^5££fca = 2. 8 74. ft 
-^;£ffcc = 14. 3 0. $tB^^-?#«V= 0. 1 0 2 3nm'T|)5:i:Wo 
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*L 0 

2 0 = 18. 6 OffcfeftS tf-^fc^tS 2 6= 4 4. 3 0&K&tt 

7 6° SlO?0. 19 2° Tfcofeo 5c*^#f^^ B*R»*©|ariSW:L i U2 Mn 
5/12N i 5/12 C Og^OjjTffcSrtiifc^ofc, 

(MittC5) 

JfcSffittfl 1 . 6 mV g T?fcofe 0 X, ^jSfflTL^Stf* 0. 0 5 8 6 3ml/g 

i^*© c u k ^ sia § x ^ ^ ^^Eijif at *franu*A it mm 

^j£$C c = 1 4 . 2 7 N fgfA#-?#C!BtV = 0. 1 0 24nm 3 Tfe5it» o 
2 0 = 1 8. 6 0^fcfc'lt§ f-:? 2 8 = 4 4. 2 0||:$5|j 

8 0° RX*0. 1 7 0° -e*>ofc„ 7GSt##f©jJ&8k R**fr5fe©jfejfcfiL i liffi Mn 
5/12 N i 6/12 C o 2/12 0 2 "Cfe 3 £ flSfc>a*o fc D 

cm-a^t^c 6) 
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MHfcfiO. 0 7 1 5 3ml/gt'fcofe 0 

ii*t&5fe©cuKa3fiitcj;»3:y^^j»iaiifai)tofe^ m^n^A it mm 

^V^fffi^^^t TV^ 5 ^ i ^fc^o ^„ #r?j£|fta=2. 8 8 1, ft 

f£|c = 14. 2 6,SIMfV=0. 1 0 2 5 nm^fe5:i^ 0 

£fd, 2 0 = 1 8. 6 0g}Cj3lt5t°-^W5 2 9= 4 4, 3 0^fc*5»t 

8 2° &t>*0. 2 0 0° Tfifcofc, 5G##tfr©*&*s tt»*©ift^H:L i Lffi Mn 
s/izN i vuC o 2/12 0 2 X$> 3 ^ i tfSfc>:6>o fc D 

fcTK^b^- h y * AzM^ WWC&A bfc 0 7 0 mm * s< ¥>V? J 7<D&t 

wmm^m^mwm^m^x 1 3 5 o r P m-?st#u ok^sw 

FW?i£M fl 5 0 °C fclfifc o 7t 0 

1 . 5 V V b THjfcKfc ^ b 7X^^s 'Bl TX 6 ^■/l^/' y y V A^WBT Is 

it^^—y^/l— ^>-^f^^«fe#J5 0 gfcl*tU (N i +Mn)/Co = 1 
5 o °ci K jfc § «fc 5 Bf^ftj tek — *- tfi b fc 0 

JS3N-^?R A & $FT b X ^ 5 B# |fl& K s Kffr *#f 4&» -e & 3 "7m>ffc#S t> b 
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Ife^^Li/ (Ni+Mn+Co) =1. 0 2^:^5^5(^11,, 

loo o°cic-?#^ ioo o°cfcx i si^if&ffu i o o'C/Btf^-ee o o 

M&mm (t«»c7) 

£fcS?B3*fi 0 . 3 mV g T'fco fc n X. <£|fl?L^ffif± O. 001285ml/ 

*V^*B^fiJ5^*-CV^S^t^fc**ofe Q Sfc, ^]lia = 2. 8 7 7, ^ 

*fcs 2 6 = 18. 6 0tott5tf-^}^t52 6= 44. 2 0liC$3lj 

5 9° StJ«0. 118° -e&ofc. 5c^^f05^m> R»*Ojfejfc|±L i U2 Mn 
6/12N i 6/12C o 2/12 0 2 T'feSi ^5fc^ 0 f- t 

(*£>MS*C 8) 

i|50gt pH=ll. 6i:ft£J;5, 3 2 %*»fls^- f U £ A^S&JRfciillji ' 
fcafcEHb:*- M> 9 1 V v b/Wc&A Lfc 7 0 mm 4 K/v^ -f ^©J| 
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•^^^A7jc^^^^n- : e^^J;b > T?5. 0 : 1. 4 (Us; (Dffl^-e^^b 

0 g^^fL, (N i +Mn)/Co = 2 

^OtoMSif^7tT-f^^7x|fcl4SU-8 U2£r/§V\ 

©JKBHW-eaje u fc „ -t ©i^te 15. 6 m ! / g & o 0 

H:^*^rL i / (Ni +Mn + C o) =1. 0 2 iftSJ; 5 fc#fi;U -tftizm* 

^ufc 0 r^r^^i^ 5m-?5-c,^u m^^v^x 1 o ot/Bllt 

1 0 0 0°C^T^m, 10 0 Or^T 1 SBfM^MtU 1 0 0 0 

j^-C3»U D 50 =10. SAm^lJf r)A-^5/^-7^^-3^f 

ft^WSte 0 . 4 mV g "?fco fc D X, ^$B?L#^te 0. 0 0 1 6 2 5ml/ 
g X&ofc 0 

S5V^^^^T^TV>^^i^^^ o fc 0 ^f c% #m£$:a=2. 8 8 9, & 
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Sfc > 2 0 = 18. 6 5^^*3H"§ t Dl -^^>ct-t*5 2 0 =4 4. 2 0^^4b^t 

8 8° XtJ^O. 118° -T?$>ofc c 5c^##f©j|&*s L i LK Mn 

10/21 N i 1<)/21 C o im 0,T?i)5ii:WJofc s 

(*#»ft:»c 9) 

Wt&%a%.1t 0 7 Omm<J, />' K^>f ^©Jt^fe 12a £#X.7t£i*« 12*1 
VvT 1 3 5 0 r pmT?^#U k — * — \C Jt «9 SJ&«rt#«ttLftB: 5 0°C^f*o 

fc (Hi MO. 

0 . 7 8 9 ^fr/ V v Y ?VW&~ V Sr/l'TkMWz, 0 . 7 8 9 $ $/ j> juM 

Sfe^^^**«, 0. l7 5^/yyf;«3^f«> l. O^e/u 

: 1 : 1 : 1 : 1 (J7 y h/V) U N 

i/Mn/Co = 0. 45/0. 45/0. 1 (^r/Wtl) <Z>J5C^*g$ftfc Ufc„ 

13ml /m i n <Dffi*T?KJ&«fc*afeWtej&T 
RJSflTrtSSttpHas 1 1 . 8i-^l^5J;5^ 3 2 %*Bfefc^ > !? £ 

agiS#?K: 2 4l*|BJSJtS**f*T?4>**lft'ffe;* 1 l> U< f**fl5fcfcB:b*t5 = y ❖Vl' 
N^*2£#CDD 50 = 10. 5 ju mC9^^^r#fc 0 
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^M^L i / (Ni +Mn + C o) =1. 0 2 5 WiU +#te$g 

1 0 0 0°C^T?im, 10 0 OttT 1 5f$IEIfi^U 1 0 0°C/B#P^X?6 0 0 
^V^Tr^^Us D 60 =10. 6 nm<DV J* — ~v tr^-^^^ls — *s*;uh 
itSlMlif* 0 . 6 mV g Tfco fz. 0 Xs ^ffl?L^?S& 0. 001979ml/ 
CuKa jgUC £ 3 ^ 5, ^ ^ ^HI^M^ft^ ig^-^Wj A 1 i MM 

^fCs 2 0 = 18. 6 OjgfcjStfS tf— ^^^Ti-S 2 e = 4 4. 4 0S£:Jotf 
5 ^CD#@3?f-^j;fcteO. 8 5^fc«9 s — ^ CO ^litif^fi, ^tfrl^frlO . 1 

7 2° MO. 14 2° T^ofc 0 

m-B-^tm C9liCuKai}a5iy ^ ^©i^ff <D%ti^ s 2 0/0 = 1 
8. 5 8° s 36. 56°, 37. 72°, 38. 2 0° , 4 4. 2 8°, 4 8 
. 44°, 58. 40° , 64. 12" , 63. 76°, 68. 02° \Z.M$ft° 

V , ^feWt a = 2 . 8 8 1, i^tc = 14. 3 3, i|^MV=0. 
10 3 O nm 3 -Cfe5 w^^^-^of Co 5c^^ffCD^ N £ jJS&JEftfii 

L ii.o 2 Mn 0 . 45 N io.«C o uo 0 2 t?feot 0 

O^H-fh;^ cio) 

m&mkyvA. i ) T\JEV^c^jS;if l i &m*\ ^©50&lf l i ^zktr 131) 
2/ f/^AHfc SfelcpH=ii. 6i45i5s 3 2%7j<@t-ft:^ !>^7>c^ 

^^P^7C 0 7 Omm^^V^'f7 , <Z)I#»l 2 a£«£fcSI*«l 2 £J1 
K1 3 5 0 r pmTWU fc — ^-Jc «fc !? KJSflT ft^M^tt 5 0 0 CKf£o 
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0 . 5 2 6 ztAs/ V y b /HSfcft= V &/^7kW&s 0 . 5 2 6 ^jV/ ]} y h 
tiBt^t/tflsTkifeW:^ O. 7 0 l^/V/V y h/HSi^/VPh^i, 1. 0 
/JJ s> h^IST^^^M^ S.tJ«o. 0 l O^ju/V yf;vt Ky^>- 
*»WtSr-t*l/-e*i^SHtt;*e 1 : 1 : 1 : 1 : 1 (Py h/lO ^fll^-TSl^ N 
i/Mn/Co = 0. 4 5/0. 4 5/0. 1 (^/W£) £>i^^&£ Lfc 0 

tOJW^Sftt* 13al/mi n •Dlt^Sf Klt^f-j^T Lfc„ £fc s 
KJfrffrt## pfflUl. 8i — * 3 £ 5 . 32 M> 17 ^7^M 

blt^*tt^)^D 60 = 1 0. 2^m©W*Wc 0 
i©©*©tbfffif»^7t7-f^^^ttl4 SU- 8 U2SriV\ 

^©^^L i / (Ni + Mn + Co) =1. 02i45±5 t-^S U -Hfr-fcljB 
1 0 0 0*C*T?jH&> 10 0 Ot^T 1 5«MWfc«PU N 1 0 OTC/Nf^T'6 0 0 

iV^T^aU D 50 =10. 4^m©P^!)i»-^5'^-7y^y-n^;Vb 
^fife-ffc* (l*»flS»C10) 

Ifr&ffi^teO. 8m 2 /gt ( fcofc 0 X, ^ISJL^SIHcO. 002760ml/ 

^fcs 2 0 = 18. 6 0gt^it5t°-^}cMt§ 2 8=4 4. 6 0ftJC33tt 
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6 5° 310*0 . 12 5° T?feofc c 

S2£#5£T*2fe*K «ff£fta = 2. 8 6 3, c = 14. 2 2, 

flMlfV=0. 1 0 10nm 3 T'^ii» c f- o 55 ^ <7> 

2&;fe <PMl$ tt L i lt 02 M n o. 30 N i 

(*£-SMb»c i D 

y f^Atift. $ b *c p H= l l . 6i45J;5, 32 %7ki£fk^- > J? * Ajfcig 
V^Tl 3 5 0 r pm«U t \C £ «9 RJ&W rtflSSSffiflEW: 5 O^Cfc^o 

0 . 8 7 7 ztfl'/ V y Yjvmm.^ y triv-frmwi, 0 . 7 0 1 tAs/ V y b /Wffi 
SN- ^ ^*^«t % o . 17 5 ^-/v-/ V yh jvmk = 'VP- f 7k3£^ l . o 
/V y YA'tii^kTl/^^V^ik.WW., RXI0. 0 1 y f/Vfc 

**tt*-tJl/-^^#?lfMst? 1 : 1 : 1 : 1 : 1 (V y f/lO CQfJj-^-eS^ U N 
i/Mn/Co = 0. 5/0. 4/0. 1 (^Er^tt) ©ISiSiLit. 

-^MM^^trl 3 m 1/m i n ^irC^Jfoli fCifeljM&tca&TUfc. £fc s 
rt*«p H2* ii.s jefcfc-S J: 5 > 32 %7k^b^~ h !7 

MWf©KA*fflMtX^P> 1 2 0H^fttwV 7 aw^^l 3^fe 

^.iMUfCo itl^l 0 0 < CT2 0Hra^U —ytrAr— ~*rls - x s<sl> 
bS^*»OD ro = 9.8^ m©*fc*»;fc&#fc 0 
i ft^Tf t-^ 4 S U - 8 U2^V\ £|t 
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*ft&5fcSrL 1/ (Ni+Mn + Co) =1. 0 2^^§i5^tU 

1 0 0 0 D C^ -T?#^ 1 0 0 0°C^T 1 5B#^#L., 1 0 0 °C/%$mX* 6 0 0 

J^T;&jf&U D 60 =lO. 1 ym^y^^A-^y^-vy^y-^^Vb 
^itWtikm (f^»Cl 1) £r#fe D 

th^S^f^O. 7m 2 /gTfeofc 0 X, ^MlimmUO. 0 0 2 1 4 9ml/ 

i c u k « »a § ^ >7 ^ ^ ii§itis©^^ m^mtmA. itmm 

£fc, 2 6 = 18. 6 0ltfett5t: o -^}^t5 2 0=4 4. 4 Oltfc^ 
5 fc°— ^ ©ti^g&SttB: 0. 8 9 9, # ©^©fii. ^-tt^H 0 . 1 
9 0° %lTF0. 13 4° ^feofcc 

^^tfca = 2. 8 8 0, H^f|c = 14. 3 2 s ffflt^fWSV = 0 . 102 
8 nm 3 tS>5i i!^^^ofci 0 ^fc. 5c*^tf <£>&£^ - ©f&^OilMm L i li02 
Mn M0 N i 0 , SO C o 0 . 10 O 2 Tfeofc 0 

m&mtmc 1 2) 

(IK£*B£te«&A 1 ) -Zm^feRffctt 1 1 £/HV\ Z.<D&}&W 1 1 ^7jc^ 1 3 v 
-y h/VA^7t c ^l:pH=ll. 6 32 %7jc^^ |* p !7 AtK^ 

^^PX.fc 0 7 0mm<M^ ^^^^"©^#3^1 2 a 1 2^ 

V^1.3 5 0 r pm-e^#U t— V) SJS^f f^M^te 5 0°C^o 

(El 1#M) 0 

0 . 6 14 ^JV/ V y h y <7VWk^$U 0 . 4 3 8 -^/V-/ J) y b 
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gfe-r >7kW&, o . 701 *t/v/ y y v sv^im = V ~MMWL, i . 

Tk^^^^r^^^lStb-ei : 1 : 1 : 1 : 1 s> h/^) ©#J-a^*I#U N 
i/Mn/Co=0. 3 5/0. 2 5/0. 4 (^-/Wfc) ©JS^^^i: 

^M$*&£l 3ml /mi nOSK*"e5yS*lfc3iittWfc*Tbft: 0 
RjSflTlWiK p H*s 1 l . 8 k —m^ 45i5s 3 2 %7K^b^ h 9 t> atM£* 

^(Dn^vskmrnw-i^T-v-yja-^^tiM* su-s U2^iv\ 

<©Hfc]Biffi!|-CS![5£ Lfc„ -fc^lk&W: 2 7. 8 m 2 / g T?&o 7c D 

m^^&L i / (N i +Mn + C o) =1- Oli^Si 5^1¥*U 
£-Ufc„ HtltT^tii 5^TA/U i^^V^10 0 e C/B|f|T' 
1 0 0 Ott^l, 1 00 0t|CX15^fWU 10 0^/^^6 0 0 

^T;5»U D so =10. 2 i um©Pf!)^--7^™ , 7^>- 3 ^b 
fc^S^* (Mi»C12) 

Jt^mflfW: O . 6 m 2 / g T?&o*: 0 X, ^B7U§q»f3: 0. 001843ml/ 

la $t tN- ^ a* is «> e> *w »R 3 /m Hi- 5 ji *fcH£3t i m t> 5 is A ft <o 

2 6 = 18. 6 0&fc*5ft£tf— JOSH'S 2 0 =4 4. 6 0SW 
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54° WO. 1 1 8° -Cfcofco 

e0 2 Iitii-efcl9s«fa = 2. 861,|^tc = 14. 2 0 , $f 
H^^^Hy^ 0 . 1 0 0 7nm 5 t'fcSil:Wofc 0 7ti^:&-#f£>SJP: 
, L ii.01Mno.25N i, !5 Co 0 . 4( O 2 tfcct 

C 1 3 ) 

(it^^A 1 ) T'JE Wc50E?if lUfflV\ ^(DBLffcW 1 3P 
V^1 3 5 0 r pmWU t — 9 -fc* 9 RJSW 5 Otffto 

(Bai#H8)o 

1 . 2 2 7^ JV/ JJ v Y AsWSt~ V trAsfcHftft* 0 . 3 5 1 ^E- A/ V y h Afig 
H^r ^ # I/jfc*!^ 0 . 17 5 ^ A/ U y b AJ»« = A b zk*g?S, 1 . 0 ■=& A 
/^^ hA««rr^*~9A;Jc#Su 3tt*0. 0 1 O^rA/J? s/ J* At K7i?> 
**«***T,-en#:aHs-Cl : 1 : 1 : 1 : 1 (Pf^) ©SH^^U N 
i/Mn/Co = 0, 7/0. 2/0. 1 (^Aifc) 0«iHfc. 

ifc> 5iitfc 0 ^tbSrl O 0°C1?2 0«iLv ^^A-^^V-^A 
(DUWm^% Ufe 0 ^^fe^te 21.8 mV g T?& o 7t D 
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# h th1t = y tnv - ^ jf 1/ - a }> m#*tfc^/^5N i 7k Hfc U ^ £ A -* 

^|&^^L i/ (Ni +Mn + C o) =1 . 0 1 btZZ, X 5 [^iU -H>fc5?l 
^Lfc D m^rT/i^^r 5»»c=te"C^U SI^V^l OOV^FlT 

ioo otST^ ioo o°c^r 1 5 mm&wi^ 1 0 O'C/P^l^e 0 0 

^V^T^iSfcU D S0 =9. 4jiaO!Jf^-=y^-vy^y-3^^ 
^BHfcI*& (*-frSMl5*C 1 3) &ffl£ 0 

bbm^W-Z. 0 . 7 mV g T'feo fc 0 X. ^JB7L^$§te: 0. 002386ml/ 

*fc, 2 6 = 18. 5 0*JC3srt* tf— 2 0 =4 4. 2 0^C$5# 

7 8° &TJ*0. 13 4° l?feofc 0 

r n -t\ ISM Lfc 37 ^ 17 Am^^fk^fi c u k isxs/^ xnm&f&ffi 

Vffigk, m&Wtfcmc 9 t»^M© tt -Na F e 0 2 MJg^«5t^^ U ft 
^3tifca = 2. 8 7 5, c=14. 2 7, WffttV=0. 102 

Mn 0 . 2O N i o.7o C o 0 . 10 0 2 T?feo7c 0 

(*#HWfc*C 1 4) 

(*-£ftflS4feA 1 ) TfJfWc^jfcff 1 1 fc/BV\ r ODS^SW 1 1 ^tR^T 1 3 27 

y Ysvxfrhfro ^l:pH=n. 6 £ f£ 5 J; 5 , 32 %7k^B^ h U !7 A^KS 

?^&5nx.fc D 7 Omm^A'W-l'^Wil 2 a fcjf 1 2 

1 3 5 0 r p m-C«i# U fc — ^ — \Z <fc 5 KJ&:jf 5 0 *C|C«o 

o . 7 7 1 *V y y V A^mm=- y tr^ykmfc, o . 8 7 7 *o/v/ V y h /m* 
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^M^^n^MMltl : 1 : 1 : 1 : 1 ( 3? y h^) ©S^T?^ U N 
i/Mn/Co=0. 44/0. 50/0. 06 (*/Wfc) ©I^tlfc, 
£<£]]§MW?K&1 3ml /mi n ©«*TKJ6WfcaifcWK:»nF Lfc. 

Sr*f««JfcS!AL;fc„ */tSJS»rtlS«ra*^ 5 O^Ct — j£ lefts «fc 5 (Dr&lftte 

f^^*^CQD 50 = 11. 0 /x SHS&o 
iKD^^CDifc^ffi^^^-Tf-T-Y^-^^^^4 SU- 8 U2*^V\ 

#fetlfc-y^r;^-7y#>-=I^^^ *b v * 4: *Iferts V f- & A — tK 

I»Li/ (Ni+Mn + Co) =0. 9 9 ^i5«fc5PfftU 
-a-Ufco iM7;^;tIi5»mA/U «»*£rjiv^ l 0 0 °C/Bf WT? 

1 0 0 0°C^-e#?^ 1 0 0 0°C^X 1 5B#fflH£#U, 1 o 0 o C/B#Rg-tr 6 0 0 
IV^^IU D t0 =ll. 2^mO?P^-!>A-=s'^A'-^^^-3^^h 

m&mkm am*ci4) £r#fc„ 

JfcaSKSJttO. 9mVgTJj[»ofc. X. ^JUSSfttO. 003066ml/ 
g T^ofc 0 

§ tf— ^ oft^gButfttt o ; 92 -cab «? , # tf—^ o3NS*b»> ^tti^efo o . 1 

5 5° &t*0. 130° n?feofc 0 
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£ r. T\ mm bfc V 3- $ A*<£BMb*tt CuK « jgfUz: J;5x^ *j»III$r#$r 

m a = 2 . 8 9 0, c = 1 4 . 31, = 0 . 1 0 3 5 n 

n o. 50 N i 0 44 C o 0-06 

(*^SMb* c l 5 ) 

(S-a-K-fb^A 1 ) -CJBV^Rjfrll 1 1 3rJBV\ t 1 1 1 3 V 

y h/l-Anfc 0 ^tpH=ll. 6i45i5, 32 %*SMb?- J- JJ * &i*M 
m*M%-*i 0 7 Omm*A , W'f/©iimi 2 a SHSfc&SH^SI 1 2 ^ 
V^-Cl 3 5 0 r pm*U t — * <fc 13 RJ&flTrti&SSjaftfa 5 

(@1#I) D 

0 . 3 5 1 -t/U/ P y y frAsfaWBL^ 0 . 3 5 1 ^jV/ V y 

>- ;Sf ^tK^^ n 1 . 0 5 2 ^E-^/ U y h A-flKSt = h Tk^frlu 1 . 0 -=E-/V 
/U if b/H9^T:^~t> A?fc^&, Xt^O.. O 1 O^r/U/y y f/Pfc Fy^y 
*8flft&*ftW#ttJfc-?l : 1 : 1 : 1 : 1 (V y GDf!ll^^U N 

i/Mn/Co=0. 2/0. 2/0. 6 (-^/Wfc) <DWM^mt bfc c 
^©Ml^i^l: 13ml /m i n <^*T'KJfrlf fcitifcttfc»TUfc:. 
gfSIIMpH^ii, 8 j£tefe«J: 5n 3 2%*8ftt h JJ^^M 

JWWJK(0#A«rH<&bTj^& 1 2 OBfrlHfcK:;*— ^— :7n — ^V^l s^fc 
5£iffilHJl£ 2 4 B#WSJ£ft*fft'?fc-S*ifcfl5te 1 l> b < ttiMbfci: = y tr;v 

a, ^b?c 0 i o o'er? 2 o^iajiejftb, =y^-/v--^^^f^-3^/p 

M^-a-^tfc^^Dgo- 10. 1 /t mOfij|»**§fc, 
r©D*©tbSEf^7t7^^^^tl4 SU-8 U2», 
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mm^-L i / (Ni +Mn + C o) = 1 . 01i*5i 5K:ff*U +£-fc:$8 
^bfc 0 i*tSrT^5^-i*i$#fcSsx//U S^£^T 1 0 0°C/8#lf ~e 

1 0 0 0*0^ -Cfl-fis 1 0 0 0°C^T 1 5 B$IH««rU 1 0 0 0 C/B#Fb1T6 0 0 

^V^T^iRU D 5) =10. 2 ^ m<59 ]? A — = y^r/l— <r y^fy-a^ f. 
'Jfc^ffiJfilttO. 4m J /g-efeofe, ^ITLfittO. 0 0 1 3 0 0 0ml 

^fc s 2 0 = 18. 7 0SKi3tt5^^fctt5 2 fl=4 4. 8 0^^*5^ 
4 2° 12 0° T'&ofc 0 

©*Sf*x *-^BMfc:*C 9 ^ifC^IOa-N a F e 0 2 MJS JffcfliatSr ^ L , # 
•^£lfca = 2. 8 4 7^ ^Sc = 14. 1 7, ^it^MV=0. 0 95 

2 nm 3 T'fe§it»ofc 5 ^fc s 5c*^*f©M^ r©»*OfljjtliL i li01 
Mn 0 . 20 N i 

0,20^ ° 0. 60 O 2 

(fc-MMbfcc i 6) 

<*^fl24bA i ) -cjBvvfcEJSW l l £:JBV\ iK^JSW 1 1 t^7K^ 1 3 JJ 

SR&JW*:*:. 7 0 mm <2> K/f* A -?<Z>ffl$W&. 12a Sr«iLfca^ 12^ 
V^T 1 3 5 0 r p m-C|# U t — * — {C i <9 SJ&«rt#»KJ&#fa 5 0 °C^o 
fc. OH 1#J8), 

0 . 7 8 9 *c?v/ V v Y v 0 . 7 8 9 ^/v/ V y f 
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TK^^^^r^^^b^l : 1 : 1 : 1 : 1 (V y h/» OfH^t^^U N 
i/Mn/Co = 0. 4 5/0. 45/0. 1 (^-/Hfc) <©IS#H§#i £ Ufc. 

^.iibfc 0 ^Srl0 0t^2 0^1«IKjftU ^-^^/V-^^^^-n^V 
^©^^Otb^ffi^tt^-Tf-T'f^— ^^tS4 SU- 8 U2^V\ gift 

<Dm,mmxm^^o ^<D-mm-± 26.0 m 2 / g tfeofc 0 

m^^^L 1/ (Ni +Mn + C o) = 1 . 0 1i*5J;5 tfFiU 

.1 0 0 0 °C^T?#^s 1 0 0 0 °C 1 5 f&M&W U 1 0 0 0 C/Btr H 1^ 6 0 0 

JfV^T^I&U D so ==10. 5 jum<^y^^^- — y^/l^-^^^^-a^W-h 
ft-g-Sfefcft CK^gfttt) C 1 6 ) £#fc D 

00323 5 0ml/g T?feofc 0 

^^^©CuKa i ^^!I^^V^fc^y^^^|i]^l [ f^l!l^©^^:. 2 0 = 18. 5 6 
£ N 36. 5 6^ 37. 7 6t, 38. 2 4l, 44. 3 2^ 48. 4 0| 
„ 58. 4 0|, 64. 64. 8 0g^ 68. 8 0 £f*3Efc-€:*L-£*L|II 
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(M&Wtik^c i 7) 

Tliig 1 3 5 0 r p mt» U t — £ *? ^^fff^^fi^fi 5 O 

1 . Oaol/1 <£>IM^ y ^"A- (N i S 0 4 ) 7fcmWt, 1 . 0 m o 1 

/ 1 <D-$mt^lsJ$^ (Mn S 0 4 ) m& 1 . Omo 1 / 1 CDflS&^A/U h 

(CoS0 4 ) TkSSSe^ *|6mol/lOW»7y^!?A <(NH 4 ) 2 S0 4 ) 

*ttM4wt°/otK7v ! y (nh 2 nh 2 ) **St*-t*t j e*tflcBlfH:*CO. 3 

3:0. 33:0. 33:0. 05:0. 01 GD*iJ-^T?*l^ TclSftN i /M 
n/C o = l/l/10MfI«Lfc D 3mL/mi n 

?§^ia« a* 5 o °c t m xum u fc D © a 

A£r@Bi&U"C#»b 5 O l^^t tt-/^7 P -/^ & gf 2 4^f|^ 
If— Sr7K?5fe> ^ilbfc r*t£r 1 0 0 XZX 2 0 BMfgjft U Ni-Mn-Co^ 

# e> *l&n i — m n — c o M-s-mtm t Ttottte v^z a— tmsg©** l i / c 

Ni+Mn + Co) =1. 0 2i^§J;5tffiU +£H£?!g-£- Lfc G ~;ft£T 
/P-^^^i 5^1-5STA/b. «^%/^Ts K7^i7»a^ 10 0t/t 
WT* 10 0 Otllt#jl, 1 0 0 0 °C^X 1 5 B&m&W U 10 0°C/B#Pf§T- 6 

ootSTMu -tolftifcJfrL^. *.v?x1Kkm$i (XRD) £#f©|&*> L 
i -N i ~Mn -C om^mtm (&&WtfcV3C 1 7) ^^FhIPR 

mX*hZ Z. k&fr>fr'<D± a I CPM^O^, L iMn 0 . !s N i 0 . s3 
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mt^si^ffiS'JU. 3& v i£;«©Mijf^ msia^sav— ifia^f/ifea^fe 

g^flSSf {HORIBA LA- 9 10) Lfc 0 :©^©BET 

MIS & 0 . 8 m 2 / gi^ofco 

Clt^»C 1 8) 
OK'MMb'i&C 1 9) 

#£>3xfc$H££rD 5 0%^1 0 urn, -^r LTD 1 0%^6 jumi:^5J:5 t^S!'] 
L^r ££r|^Tfi (M»ci7) ttD* (f Mtfec 2 1 

(lt£«»C 2 0) 

5»Jbfc^££I^-cte: (M»ci7) iPitati^; (m^-ft:^ 

C2 2) ^r#fc a ^©i:tOBETMffitft9. Om 2 /g^^ofc 0 
(lt^f»C 2 1) 

#knfct$H*£rD 5 0%^2 jiim, LTD 1 0 %i>* 0 . 4 /i a^^J:5i 
SOL-Tt.- k £r!^Tf3 (MWC17) ^IH«^LT^#: (l«ftC2 
3) £r?#fc 0 ^©i:§©BETtb*®^}*7. 0 m 2 / g h fco fc„ 

(MiWC2 2) 

#btt7t^#^rD 5 0%2* 1 2. 5jum, IT D 1 0 %& 7 /x m t ft 5 <£ 5 
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2 4) %#7h 0 iOtt©BETft*jS«ttO. 3m J /g JrJfcoJt, 
*^SMI5»C1 7 — C2 2CO»#:|z:»UTSII3ebfclfc 1 gE^ftj|ft©5?SlS^Hl 

8 ^-r 0 

<»£SMb4fcC 2 3) 

y h/^Afr*:. $ £> ^ P H= 11. 6 £: ft 5 «fc 5 x 32 %7X^-fb^- h D &&&& 
««ritaitfc. 7 0 mm $ ^ K^^-<^©*^gg«t 12a £r#x.;fciJI#l&S 1 2 Srffl 
V^l 3 5 0 r pm«L, t — ^ — £ D rt»»8iJfcW: 5 0°C£#o 

o . 7 0 1 P y WH5t£gfe=- v ir^ftMW., o . 7 0 1 V v b^U 

*t8EW*-t*t^fr«Jfc-ei : 1 : 1 : 1 : 1 (I> s> h/W U N 

i /Mn/C o = 0. 4/0. 4/0. 2 (*/Hfc) ^M^W^t Lfc 0 

^(DWdPtW&Jk l 3ml/mi n ©SEMTfKJiSfll fcafettttJcWT U7t 0 £fc N ' 
RJflPfff P H#S 1 1 . St — 5£fc ft 5 «fc 5 > 3 2 %7kmt-l- hV P A* W 

MJjsf^^^AtrPflMUT^fe 1 2 OV&m&K*— ^a-^^^l 3£>b 

^^ibTto 1 0 o'er* 2 o b#ro$£j^U 

hm^-^it^<OD 50 = 1 0. 7pmO<fcft»**ftfc. 
^<0»*©Jfc«®ar4=tT-^T>f^*^^^*yH4 SU-8 U2^V\ 
Lfc- * ©**fi 3 0.6 m 2 / g "Cfeo fc c 

ti^^L i/(Ni +Mn + C o) =1.02 i*5i5.WiU 



84 



WO 02/086993 



PCT/JP02/03862 



10 0 0°Cti-C%-Us 1 0 0 0°Ct-T 1 5 l$[S|^L, 1 0 OlC/NFBHTf 6 0 0 

^V^■C^L, D so =10. 6 Am© V ! ?-yj*-~y*n>\'-'^l/j?ls—=i^jvy 

i 1>02 Mn 0 . 40 N i 0 . 40 C o 0>M O 8 t?fcofc„ 

OifrMMfcWC 2 4) 

<*-fr»ft*A 1 ) TjB^TtKJSfrli 1 1 Srji W ^©^JfrW 1 lfC*^l 3U 

^S:iB^fc 0 7 0 mm 0 ^ F/t^-f ^©ft^fe 12a £r#£fc$im$i 12^1 

as i#hq. 

1 . 2 2 7 ^E-^/ JJ y h/Hffi|ft = ^ <Jr/W7X^^^ 0 . 3 5 1 ]) y A-ffi 

/y y h^mmr^^=-^j^7kmm, slt^o. o 1 o^v/y * h/ut 

**tt&*n^;ft,flc«tt;T?l : 1 : 1 : 1 : 1 (5y hAO ©fiJ^^U N 
i/Mn/Co = 0. 7/0. 2/0. 1 (^r/W£) ©M^^^i Ufc 0 

rom^^Sr 1 3 ml /mi n 0»*T?S««H:3i«ft&m*T bfc 0 £fc s 
,KJ*:»rt#«P H^il. 8 h— fe\ztj:Z> ±5, 3 2 %*BMfc-?- h V V 

ISfW*oSA*rH#U-C#>S> 1 2 OBl^f Ht^-7Dw^^i 3^fc 

gfc. ^iibfc 0 £*l3ct 1 0 0*C-e2 0B#iHI$fcj!&U =-y^A'— a^A' 
fM*ft#©D 50 = 9 . 8 jjl mVftfflB&i&ftft. 

©JftHNM^WJELfc. 2 6. 6 mVg T?*>ofc 0 
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MB$Z%L i / (Ni +Mn + C o) = 1 . 0 2 £fc5«fc 5 -Hfrfcift 

1 0 0 0 o C^t?#?U. 1 0 0 0°C^T 1 5H#Rg#y#b. 1 0 0°C/B#^T?6 0 0 
°C*T*^*|)L. bfc„ nhtl±m%k&&n$?^ 7 5 jttm^^SV^Sr 

JfV^T^IfcU D 60 =9. 6jum©!Jg i !>A-=j'^-vy^y-a^/i/},g 

li03 Mn 0 . 20 N i 0 . 70 C o 0 . 10 O 2 -efcofc 0 

<^#IHfc;#fC 2 5) 

(I^RftftAl) T^V^MtfPjfl lMV\ r.<0KJft*lfl lfczkSrl 3 JJ 

i> b^AHfc. £ 6> m p H= 1 1 . 6 i: j& 5 J: 5 n 3 2 %*H-ffe;^ h V V Kikm 
m*MyLfr 0 7 Omm <*> K/V^-f ^©ft^^fi 12a fc|f #$1 12*| 

V^Tl 3 5 0 r pmtWU fc— J: & RJSfffrt*tt»*» 5 Ottfeo 
fc (gl#i). 

0 . 7 3 6 ^E- A-/ JJ y h A-JjfcSfe^ S> 0 . 6 14 V v h 

gg"*' ^7k^?R> 0 . 4 0 3 -^/K/ ]? h /Hofc^ = ^/V- f >fc$H& 1 . 0 
/Hy h;V«7y^e^^M» $:O*0. 0 1 o^e-^/JJ y h^fc K7^^ 
^^^n^M^ta-Cl : 1 : 1 : 1 : 1 (V V hfr) ©gtf-a-C*S£- U N 
i/Mn/Co=0. 42/0. 35/0. 23 (^-/Wfc) ©JR#«iR£ bfc 
r.OMJN-^^^1 3ml/mi n©SE*-CSiSflifK:3ltKl£fl&fc»TUfc B *fc, 

jS*H6»©SASrH*&L"r^b 1 2 0 mmmK^—^— 7 n 7° l 3frb 
-•7 y y - 2 ^vv f 7 y - ^Sl t fc 0 mWilsfcx? ])-&7k 
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t©*^Li/ (Ni+Mn+Co) =1. 0 2 b*£Z> £ 5 l^it, +#fc$S 
1 OOOtfT^tl, 1 OOOt^Tl 5df|§j#L, 10 0TC/iFlt6 0 0 

^mfcm (M»C2 4) £#fc c teH*^©*^ i«©M«:L 
i LoaMiio.asN i o.^C o 0iZ3 O 2 "Trfe o 7t 0 

(L i -Mn-N i - C om&Mfom<D=7v®:Mmteo^T) 
m 6 5 ^> If^^Hb^C 1 ~C 12, C16~22[^ #M;2Sl i, 

Mn^Ni,. Co s . 0 2 tCfcV^, (x', y', z J ) (0. 5 1, 0. 49 

, O) tMB (0. 45, 0. 55, 0) kMC (0. 25, 0. 3 5, 0. 4 
) (0. 3 1, 0. 2 9, 0. 4) ilrS^itSE^^ABCD^l 

3, CIO, C17-C2 2S, (x J , y\ z 5 ) MA' (0. 4 1, 0. 39 
, 0. 2) £&B' (0. 3 5, 0. 4 5, 0. 2) h (O. 25, 0. 35 
, O. 4) k&V (0. 3 1, 0. 2 9, 0. 4) i^ifSEMA' B 

(I«iDi) 

m&mt^A i ) -em^tcRmw 1 l&m^, ^ ©s^^t 1 1 ^ 7 j<^ 1 3 y 

y h/^Xt^fc 0 £ p H= 11. 6 <h &5 £ 5 . 32 %7j<^t;^ 1> V l>^7j<^ 
$>£riPx.fc 0 7 Omm0^F^^/©^tl 2 a &#£fcfS#li 1 2^ 
V^Tl 3 5 0 r pmtI#U t — J: V) ^JtS^f rtttllfi 5 CCHfto 
7c (H!l#if)„ 

o . 8 6 8 U 5/ hsistfm.— V ^r^7^W^s o . 8 6 8 ^-/v/ y y \)V®1 
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m^i/%*i/7\mwL, o. o 1 8*^/]; ^ h^M^^^^ATkis, i. o 

^/v/y y Y)VMWTl/*o=-t? &7YM^ %LT$0. O 1 o^;is/y y \-?vt K7 
i?^7km& *- : £ti j efofcm&r* 1 : l : 1 : 1 : 1 (V y hfi-) ^til^^e^b 
% Ni/Mn/Mg = 0. 495/0. 495/0. 0 1 (^-/Wi;) <DWMW^ 

~(Dm&¥&Wt% 13ml /m i n<D^»-e^3)f^3$ic^^^Tbfc 0 £fc N 
SJSWFW?$ pH^ii. Si — S»c /£5J;5, 3 2 %7.kig{b:T- J- J> J»&m& 

^^D^M^OD^l O. 8^©W*^#t 

©Mf#I^M^b7h 0 %:<D%km±3 2. 3m 2 /gtfeofc s 

— 7K^^^^rL i / (Ni +Mn+Mg) =1. o o £j£5<fc 5 ['fflt, 

lit 10 0 OlC*T?#ais 1 0 0 0°CtCX 1 S^f^U 1 o o°c/B#^-e6 
0 0°C^T?^*Pb, ^OM^bfc. 7 5 A m0^3 

V^JlV^T^SRU D so =10. 5 a m<£> 3J ^>7^-^ y fir—vis jf is— t# 
*$s#&i&&mfcVa (MittDl) £r#fc 0 

MlMX J± 0 . 6 mV g T?& o Tco 3^ ^jte5U&#f± 0. 001945ml/' 

2 9 = 18. 6 ^ fcfeJt 5 tT-^ Kl*ft S 2 6 = 4 4. l&\Z.&ff2>}* 
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SlI^O . 14 4° tfeot 

^i^l^fcfe^a-NaF e O z M^^#l5£T»& 9 , a = 2 . 8 9 

UMIc = 14. 3 1 > gi^MV= 0. 1 0 3 6 nm 3 t'fc5CH5 

Ofc-S-BMb^D 2) 

y h/vA^xfc D Zbtep H= l l . 6t^5i5> 3 2%7k^'fh^ h U PJ*tM& 

V^l 3 5 O r pmt^U * — * 9 KlS^f ftWtSU 5 0 °C|C 

mi mm). 

0 . 6 9 4 !? y f ^fifeft =- s> irA'ft%8ftL s 1 . 0 4 1 U y h /H« 

^ # ^Tk^^s o . 0 18 *t;v/ y y h At-mm-*? V £ 1 . 0 

*;t//!J Wi^L^T:x^~!>^7.k^j£, 2&t>*0. 0 1 o^evk/JJ >y h/ufc K7 
5?^»tt*-t*L^*fc»fl5T?l : 1 : 1 : 1 : 1 ©ftf^T?fe^L 
N N i /Mn/Mg = 0 . 396/0. 594/0. 01 C^/Wt) ©JM-^?i5 

r.CO»m^^rl 3 m 1/m i n©Ii«HCiifttlTlt„ 

fcr- ^ll#Ufc 0 
M»SAS:^LT^?) 1 2 0«WwN'-7Pw^yi 3i»fc 

^^^A^it^OD^ 11. 4 a mC0|6jW&5fe*#*: o 
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^ ©i&^^MSi&^Tf 7^ ^ti4 s u - 8 U2%^v\ mm 

<0&MWV9M£ bfco t <Dtk&f± 3 5. 1 m7 g "C fe o fc. 
-^kt^^Li/ (Ni+Mn+Mg) =1. 0 0 t45i5tffiU +^ 
WIT? 1 0 0 0 1 0 0 0 "CfclT 1 5 B#|)Q#^ U 100 c C/B#lffl-e 6 

ttMltteO. 7mVgT^ofc 0 ^^jRB&WlfH: 0 . 002285ml/ 
g 1?&> o fc 0 

2/m£iCjjg^5Jg:Efc*t&«i§^fcofc 0 fifcSIRH&C 2/mttL i 2 MnO s 
2 6 = 18. 6Si^^§k°-^}^f5 2 0= 4 4. 7^fc*3tt3fc° 
T*0. 19° -Cfcofc 0 ^fc. TcS^t©^ -0^*©EJ^{±L iMn 0>694 

Gfr&«flS*D 3 ) 

(*#iMfettA i ) *T*m^*:Rj&& 1 1 «rfflv\ ^ 1 1 i-tKSt i 3 y 

5/ f/VA^fc 0 $ & K p H= 1 1 . 6 £ ft 5 £ 5 s 32 %7K»fl5^ h P ^ AtKIS 
^^f*U^fc 0 7 0 mm 4> * f>^-{7'©l^lS 12a SHfc *. *:!Jl#tt& 12^1 
V^-C l 3 5 0 r pm*U t — * — fc: £ X) RJSSflTl*3»»[iaJEtt 5 0°C£{£o 

1 . 0 4 1 I? y J- /HSBfe =■ !/ trA'ikMWL^ 0 . 6 9 4 ^&/V/ U b 

(^vjafVyjcSSflu o. o l y l. o 
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, Ni/Mn/Mg = 0. 5 9 4/0. 3 9 6/0. 0 1 (^EvWfc) ©JDgfWSfc 
ZL(Dm$Wm% 1 3m 1 /m i n ©SSi"?^* |Cj|«Wt*T £fc. 

aStfrt*»pH)jJii. 8£— 3 2 P £ 

— 7k4i:^*%L i / (Ni +Mn +Mg) = 1. 0 0 t 5 «fc 5 fcfftls +^ 
B0T?1 0 0 0°C^1?^-?a. 1 0 0 0°CfcT 1 5l*mfiy*Ux 1 0 0°C/B#ffi-r 6 

tt^ffiSff* 0 . 6 m 2 / g T?fco fc 0 X, ^*H?L*ttHt 0. 001945ml/ 

2 0 = 18. 6l^!t5 tT— ^te»i-« 2 9 =4 4. 2gi^1t5f 
— ^.O*B«-3**Jttt0. 88^5, £-t*— ^»0. 14° 
SlT^O . 14 6° -Cfcofco 
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S^il^fo 9 ^ »-?-Jt» a = 2 . 8 8 3, ^-T-jeife c = 1 4 . 3 , j^fdlSS-^fr 
^V = O. 10 3 1 nm 3 -efe§^iWo^ ^fc N 7C0^©^, r. 
*©*BjfeW:L iMn 0 . 396 N i 0 . S94 Mg 0 . 01 0 2 T'feofc 0 

OMflfeflSlbA 1 ) T^Wc^JSWl l«r/BV-\ ^©KJtSWl l^TKtrl 3 y 
t/ b /vAtbfc 0 ^(cpH=n. 6t45i5> 32 %2kH<fL;-?- b y ? 

JS&j&Ufcfc. 7 Omm<£/>° K;^-l , 7 e ©S#lfel 2 a &#jfcfc8l#tR 1 2 £J3 
V^Tl 3 5 0 r pmtPU t — 9 — tC <t t? SiSWrt#*Je«L*W: 5 0°CfCf£o 

0 . 8 6 8 ^e/W/ U y b^fifclfc— y ^/^^W, 0 . 8 6 8 -^/V/ V -y b A'fit 

i^^^vKli^u o. oi 8^^/17 s> f;«r;>5=^*^ i . o 
^e-^/P y hfrWEBtT is* ~ ZlTIO. 0 1 y Ysvt K7 

i^^*»tt*-tiix-PHfr«*bT* 1 : 1 : 1 : 1 : 1 L 
% Ni/Mn/Al=0. 495/0. 495/0. 01 (^/Wi;) CJl^^?^ 

ilOJBS^^SSr 13ml /m i n ©^fiT?S*SWte^5ffi8j*C$l&T bfc 0 * fc. 
;I^?^^^^ii©D M =9. 6 j«m©ttfcf&5|c&#ft: 0 . 
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— 7k*»**L i / (Ni+Mn+Al) = 1 . OOiftSJ: 5 fcff fi U 

nat? ioo o°c^^#?^, ioo o°c^t 1 5i*ii9*»Lx i o ov/mm^6 

V^^V^&ifRUs D 50 = 9 . 4 /i m<£) 37 ^ f A — ^ y ^VV— 

itl^ffilSteO. 5mVgT'feot <£lffl?L^®JiO. 0 0 1 6 0 5ml/ 

fife, 2 0 = 18. 6S^*5tt«tf^-^tC^i-S 2 0 =4 4. 1 £ Id *5 5 fc> 
.13 5° -T?fco7fc 0 

^ B |0»&*5«-Na F e 0 2 MJS#t*# Strife <9 > #^3©Sfe a = 2 .8 9 
^MSc = 14. 3 4^||^V=0. 10 3 7nm s ffe5it^ 
^ofcc 5GSf##r<0Ji$*x £©*&3e©*&j£ttL i Mn„. 495 N i 0 . 495 A 1 0 . 01 

o 2 -e&o7t 0 

(«^»-fb«» a i ) x*m^tz.&$sm 1 1 £rjsv\ r <D&_mm 1 1 ktk* i 3 v 

V b/RA;frfc 0 * \z p H = 1 1 . 6 £ ft 5 J; 5 > 32 %7jcgH^ MJ £ ATfcig 
Jfcfcj&JIfcfca 7 Omm 4> V*** J -?<OWfrW&. 12a SHt&fc«*N8 12^ 
V^l 3 5 0 rpmTfjfU t — * — J: 5 5 0 *C^«ro 

0 . 6 9 4 3J y h S> ❖vV'TKt&S^ 1 . 0 4 1 JJ y Y /HSft 

Wt*r^tf:s7ktgWt* o. o l 8^/!) y f;H5li7;i'^ = !?MiS, l. o 
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fr^frftftik-Zl : 1 : 1 : 1 : 1 (U y Y/V) <Dm^^^ 
„ N i /Mn/A 1 = 0 . 3 9 6/0. 5 9 4/0. 0 1 (^-/Wt) ©JSCPHSS 

^<OiR»*«r«rl 3ml /mi n0lItg»l«[£|Tlfe. *7t, 

SJt&flTrtW* p Hfl* l i . 8i — fem ft S 0: 5 > 3 2 %7km^ t? JxMMWL 

;^ = ^AM»©D M =l 0. 4 n m<Dtfcm$}$L%:nTz. 0 

OJKlUMTSigLfc. ^Om3 3my g l?feofc 0 

—TfcHEBNcSrL i / (Ni +Mn+A 1) =1. 00t^5i 5 fcffl; L> 

1 0 0 0 1 0 0 0 *CJCT 1 5 B#iH|^& U 100 c C/^FKt 5 6 

0 OT^T'^U Ufc. 7 5 MrtiO^S 

-v^m-ermtm (mme2) 

JfcSlSIf fc£ O . 6 mV g ^fco fc. 3^ ^3W7L*R»t4 0. 001945ml/ 

CuKalCiSiy ^ ^ailElJf aelW*R 3 /m fc 

2/m£fcM^««iK*jffifi*£fcofc 0 0E3£iBJS£C 2/mttL i 2 MnO a 

*fc, 2 0 = 18. 9Sm5MW5 2fl=4 4. 8^fcft5t s 
— ^<©*B*fr3££JfcteO. 7 5T'&^ #tf— W\ WJiO. 16° 
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N i 0 .39 6 A 1 0>01 O 2 "efcofc 0 

(IM«A1) -em^ti&JfcW l 1 £,HV\ (DfKf&W 1 l ^7R&r 13]) 
y h^Afr± a ^tpH=n, 6 £ J; 5 , 32 %*Sfeft;^ f y ? 

v^i 3 50 r pm-elllu t-^-!^J;^J6frtfiam5 Ottfeo 

1 . 0 4 1 ^E-A'/ P y b >HSfc&~ y jrA'fct&6i > 0 . 6 9 4 V y h A^. 

m*r f# >7kmwt, o . oi8 v v y )vmmr)v % ~ ^ ^.m^, i . o 
^sis/y v ^/^'^it*T^*=9A^c^s^R N ju*o. o 1 o^^yy ^ h/ut k-7 

^^TKS^Sr^n-eH^mb^l : 1 : 1 : 1 : 1 CI? s> h^) ©fiJ-^^^-b 
, Ni/Mn/Al=0. 594/0. 396/0. 01 (^/Wfc) <DW$¥feWL 

ZL&mftmm&l 3ml/mi n©St*"TfEJSfl|jc3tl*»|!:»TUfe- * fc> 

KiSflrrt»«pH3&si i. 8i-^&5i5^ 3 2%&mk-}-hv &j»fcm& 

&7K?5^ ^i^Ufco rtl* 1 0 0 e C^2 Ofl#ra?fc*£U = y ^-^^X-T 

Z<D&&<D&&m&fc^TVT4*=z#X#M4SU--8 U2lrfflV\ sift 
©JMBI«T?j|f3e Ufc 0 -t©Jg*r± 2 6. 9 mV g -C&ofc. 

# frit- v >r;v- **?^tfi/-T;i<%-t> ^*^*tfc*»5|c t *BMIs I? ^ * A 
— zKi&fe&sfe&L i/(Ni +Mn + A 1 > = 1. 0 0 bfeZ>& M-fftU 

Kt 5 iooo °c*t#?s.> iooo °c^t i 5 h#Fb1{£# u ioo °c/mm~? 6 
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v^Sr^v^T^JKbs D 50 =10. 4 ptm<DV — — y*r;v— ^^^f^~T;u 

* = v Mm&mim m&mtm e 3 ) sr#^ 0 

tfc^®^ 0 . 5 mV g "efco fc 0 JSL <£M?Lmmte 0. 001605ml/ 
fe^tf) C u K a BIZ iS^J' ^ ^^IDJifiii^^^ A 1 £ li^H 

^7t, 2 6 = 18. 6 ^Z3ai-f% fc°— ^ 2 0 = 4 4 . l^fc^ft^t* 

— ^(Z)*@&M^bteO. 9 4T& tU #t e -^<D^|t*I« N ^n-^tbO. 143 
° %.tf0. 1 8° tr&ofco 

mtkMrnx-hv , a = 2 . 8 8 3, fe^m c = 1 a . 33, ^j.^ 

fe^^m^teL iMn 0 . 396 N i 0iB94 A 1 0 . 01 O 2 o fc e 
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* 1 



... 

| 1 — ! !XV 








it* 

(m 2 /g) 


( jii in) 




IS IS 
(m 2 /g) 


mm 

(ml/g) 


• L/ 50 

(yti m) 


A 1 


- L1 l. 02 Mn 0, 5 iN1 0. 5 U 2 


35.6 


11.4 




0. 9 


0. 003291 


9. 1 




T -i Mn Mi 0 


35. b 


1 1. 4 




1. z 




in ^ 


A3 


Lii ^oMrin cNiri K 0o 

1. 02 0. 5 D, o «i 


35.6 


11.4 




1. 6 


0. 006015 


10. 5 


A4 


Li,. 02 Mn 0 5Ni 0 . 5 0 2 


35. 6 


11.4 




3. 5 


0. 01220 


10. 4 


A5 


Li 1.02 Mn 0.5 Ni 0.5°2 


100 


5. 2 




1.8 


0. 007 


10. 2 


A6 


Lii.02Mn 0 . 5 Ni 0 . 5 0 2 








1. 8 


0. 006423 


9.5 


A7 


Li 1-02 Mn 0<5 Ni 0i 5 0 2 








0. 8 


0. 002715 


13. 2 


A8 


Lii.o2 Mn o. fiNi 0 . 4 0 2 


39. 4 


10. 6 




0. 9 


0. 002964 


10. 4 


A9 


Lij.oaMno. 4 Ni 0 . 6 0 2 


28. 2 


10. 5 




0. 3 


0. 000926 


10. 5 


A10 


Li 102 Mn 05 Ni 0 . 5 0 2 


35. 6 


11. 4 




.0.4 


0. 001266 


9. 1 





— 






18. 6±1° 


44. 1±1° 




3«V (nm 3 ) 


a 


c 


Al 


R3/m 


0.86 


0. 141 


0. 141 


2. 889 


14. 29 


0. 1033 


A2 


R3/m 


0. 98 


0. 188 


0. 141 


2. 894 


14. 33 


0. 1039 


A3 


R3/m 


0.72 


0. 118 


0. 118 


2. 889 


14. 30 


0. 1034 


A4 


R3/ra 


0.63 


0. 118 


0. 176 


2. 895 


14. 28 


0. 1036 


A5 


R3/ra 


0. 51 


0.212 


0. 282 


2. 889 


14. 30 


0. 1034 


A6 


R3/m 


0. 60 


0. 188 


0. 259 


2. 891 


14. 30 


0. 1035 


A7 


R3/m 


0. 76 


0. 188 


0. 259 


2.883 


14. 30 


0. 1029 


A8 


R3/m+C2/ra 


0. 70 












A9 


R3/ra 


0. 88 


0. 141 


0. 094 


2.885 


14. 29 


0. 1030 


A10 


R3/m 


1. 15 


0. 107 


0. 090 


2. 886 


14. 27 


0. 1029 



3. 2 — 3. 3VOti^Jt5t|t^5 0 
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S? 3 











(m 2 /g) 


E>so 
( 11 m) 




®IS 

(m 2 /g) 


mm 

(ml/g) 




-i 

CI 


Ll la 02 Mn 5/12 1N1 5/12 LO 2/12 U 2 


23. 1 


9. 3 


Abe 


0.6 


0. 002151 


9. 54 


C2 


Lil. 02 Mn 3/8 Ni 3/8 Co 2/8°2 


6. 6 


12. 9 




0.4 


0. 001562 


13. 7 


C3 


Li L 02 Mn 1/3 Ni 1/3 Co 1/3 0 2 


12.0 


9. 8 




0.6 


0. 002195 


11.3 


C4 


Li i. 02 Mn 5/l2 Ni 5/12 Co 2/12°2 


23. 1 


9. 3 




0.9 


0. 003421 


9. 5 


C5 


Lil. 02 Mn 5/12 Ni 5/12 Co 2/12°2 


23. 1 


9. 3 




1.6 


0. 005863 


9.4 


C6 


Lil. 02 Mn S/12 Ni 5/12 C °2/l2°2 


23. 1 


9. 3 


4m 


2. 0 


0. 007153 


9. 6 


C7 


Lil. 02 Mn 5/12 Ni S/12 Co 2/12°2 


15. 6 


11. 2 




0. 3 


0. 001285 


12. 6 


cs 


Lil. 02 Mn 10/21 Wi 10/21 Co l/12°2 


15. 6 


11. 0 




0.4 


0. 001625 


10.8 


C9 


Lil. 02^ n 0. 45^0. 45^°0. 10^2 


26.0 


10. 5 




0. 6 


0. 001979 


10. 6 


CIO 


02 Mn 0. 30 W1 0. SO^O, 40 u 2 


31.0 


10. 2 




0. 8 


0. 002760 


10. 4 


1 Cll 


Lii. 02^ n o. 40^0. so^o. 10^2 


26. 1 


9. 8 




0. 7 


0. 002149 


10. 1 


C12 


Li x oi Mn O. 25 Ni 0. 35 Co 0. 40°2 


27.8 


10. 0 




0.6 


0. 001843 


10. 2 


CI 3 


Lil. 00^0. 20^0. 70^°0. 10^2 


21. 8 


9. 4 




0.7 


0. 002386 


9.4 


C14 


Lio. 99^ n 0. 50^10. 44 Co 0. 06°2 


27.4 


11. 0 




0.9 


0. 003066 


11. 2 


C15 


Lil. 01 Mn 0. 20 Ni 0. 20 Co 0. 60°2 


31. 0 


10. 1 




0.4 


0. 001300 


10. 2 


C16 


LiMn 0 , 4B Ni 0 . 4S Co 0 . 10 0 2 


26. 0 


10. 5 


1 


0. 9 


0. 003235 


10. 5 



^4 









vcmmm (m 2 /g) 


D l0 ( ji m) 


D 50 (ju.m) 


C17 


LiMn 0 33 Ni 0 33 Co 0 33 0 2 


0. 8 


1. 3 


5 


C18 


LiMn 0 . 33 Ni 0 . 33 Co 0 33 0 2 


0. 9 


3. 4 


7 


C19 


LiMn 0 33 Ni 0 . 33 Co 0 33 0 2 


1. 2 


6 


10 


C20 


LiMn 0 . 33 Ni 0 33 Co 0 . 33 0 2 


9. 0 


0.4 


0.8 


C21 


LiMn 0 3s Ni 0 . 33 Co 0 _ 33 0 2 


7,0 


0.4 


2 


C22 


LiMn 0 _ 33 Ni 0 . 33 Co 0 , 33 0 2 


0. 3 


7 


12. 5 
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i?5 







SUSP 




18.6 + 1° 


44. i±r 




V (nm 3 ) 


a 


c 


Cl 


R3/m 


0. 81 


U. llo 


U. lio 


2. 869 


14. 31 


0 1020 


C2 


R3/m 


0. 76 


0. 059 




2. 867 


14. 30 


Ci 1 01 R 


C3 


R3/m 


0. 75 


0- 118 


0. llo 


2. 864 


14. 25 


fi 1019 


C4 


R3/m 


0- 72 


0. 176 


0. 192 


2. 874 


14. 30 


n i 


C5 


R3/m 


0. 69 


0. 180 


0. 170 


2. 878 


14. 27 


n 1 H9/L 


C6 


R3/m 


0. 72 


0. 182 


0. 200 


2. 881 


14. 26 


a i noc 
U. 1UZD 


C7 


Ko/ tn 


ft KB 

u. Oo 


0 ORQ 


0 118 


2. 887 


14. 28 


0. 1023 


C8 


R3/m 


0. 99 


0. 118 


0. 118 


2. 889 


14. 33 


0, 1036 


C9 


R3/m 


0.85 


0. 172 


0. 142 


2. 881 


• 14.30 


0. 1028 


CIO 


R3/ra 


0.65 


0. 165 


0. 125 


2. 863 


14. 22 


0. 1010 


Cll 


R3/m 


0. 89 


0. 190 


0. 134 


2. 880 


14. 32 


0. 1028 


C12 


R3/m 


| 0.62 


0. 154 


0. 118 


2. 861 


14. 20 


0. 1007 


C13 


R3/m 


0.71 


0. 178 


0. 134 


2.875 


14. 27 


0. 1022 


C14 


R3/m 


0.92 


0. 155 


0. 130 


2. 890 


14. 31 


0. 1035 


C15 


R3/m 


0. 62 


0, 142 


0. 120 


2. 847 


14. 17 


0.9952 



3. 2 — 3. 3 v©*fc«ifcfe^sifeffi-ca>s„ 



ft* 








ma 

(m 2 /g) 


(ju m) 




Hilt 
(mVg) 


mm 

(ml/g) 


( ju m) 


Dl 


LiMn 0 . 495 Ni 0 . 495 Mg 0 . 0 i°z 


32. 3 


10. 8 




0. 6 


0. 001945 


10. 5 


D2 


LiMn 0 S94 Ni 0 . 396^g 0 . oi°z 


35. 1 


11.4 




0.7 


0. 002285 


10. 9 


D3 


LiMn 0 396 Ni 0 . s94 Mg 0 . oi°2 


31 


9. 9 




0.6 


0. 001945 


9. 7 


El 


LiMn 0- 495 Nio. 4 g E Alo. 0 i°2 


28. 8 


9.6 


^\ 


0.5 


0. 001605 


9. 4 


E2 


LiMn 0 . S94 Nio.396 Al o. oi°2 


33 


10. 4 




0.6 


0. 001945 


9. 9 


E3 


LiMn 0 396 Ni a 594 A1 0> 01 0 2 


26. 9 


11 




0.5 


0. 001605 


10. 4 



99 



WO 02/086993 



PCT7JP02/03862 



*7 



\YM 








18. 6 ±1° 


44. 1±1° 




(nm 3 ) 


a 


c 


Dl 


R3/m 


0. 95 


0. 14 


0. 144 


2. 891 


14. 31 


0. 1036 


D2 


R3/ra+C2/m 


0. 7 


0. 17 


0. 19 








D3 


R3/ra 


0. 88 


0. 14 


0. 146 


2. 886 


14. 3 


0. 1031 


El 


R3/m 


1 


0. 13 


0. 135 


2. 89 


14. 34 


0. 1037 


E2 


R3/ro+C2/m 


0. 75 


0. 16 


0. 18 








E3 


R3/m 


0. 94 


0. 143 


0. 18 


2. 883 


14. 33 


0. 1032 



3. 2 — 3. 3 V^^^M^iHf-^feSo 



(JEa^#K^ IT, M»A1~A10, C1-C8, D1-D3 
, E1-E3 Ufcfl;^) ©tfaR] 

MiftfeAl~Al 0, C1—C8, D1—D3, El~E3C#^t # 

V ^lyih^^V y 2 ^ (PVdF) SrMtffcSl : 4. 5:4. 5tl^U 
L, ^M^10 5jimriIlT N jEj64E*fcfftttL.:fc„ 

^gtfc 0 =*-f ^Mtt&f^ a 7 lew-** «fc 5 2-fyi*tf24 

©•J'fciEEi 2 1 £rft^2 2 iaS-fc^V"- * 2 3 Sr^LTJfc&lStLfc&tCsi-f ^® 

*>Si£\ 2 6. 6Pa^T©SffT^ 1 5 0°CT?1 2 I^MffeBft LEftl 2 1 £#fc 
„ 1EU 2 1 fiIE^m#: 2 6 # a ^ ^m^mtt 2 4 < £ ? fcx j 
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2 A(D^\ZL^LM bfd 0 

&fc s 2 0 0 ^m^^I^^A^l 6inm©Rimt^, 
D ACCRUE 2 2 £#fc 0 ^@2 2 ^S^mf* 2 7 £r$?^jA£p£ 5 JCLT=« 

JhfBjE® 2 1 % ||2 2, -feA? V— ^ 2 3 RtMtfl?$0tar/SV\ It2 0mm, 

6mmO^-fyS§t (II) SrfEKLfc. 
^ OSt® U f^©^^ l/Mlfc&M^ 2 5°C^*5VNT, 0. lItA(10 
H#f^Sf«K 4. 3Vs 1 5R£K©j£mSfc3£ffiff35«£r?TV\ 0. 1 I t A N teltflE 

, i^itffiff 3 vo^mmfcSSrfrvx -20°c, o. 21 tAMttatT 

^bfc^^«s 3-f^t?i (id tmm^^x^^^mmm mm) srtNR 

A3tlM& (ItilOyim) Hffi^Si tT^V\ j£*5WT?*>«#P 7 WIS*? 
^JJjri/ (PVdF) SrBirfB^*t^f^^-UTl 0lI%JBis fltbTN- 
^WbJI KveBi, EML, AufB^y 

i©tll*^V\ 2 5°C^*5V^X. 0. 5ItA ( 2 H#W*K 4. 2 V, 3 B# 
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(jEttffiftWi: Lt, fc^MsftC 9~c 1 5MLm) co#M] 
]J 7 s >- (PV dF) ££rfiAft8 5:10: 5 <D#J-^?1<£ U N- 2 

-t: o t3 v k> (nmp) srau^r+^aDtu ie^-;* f^#fc 0 Subbed 

(d 002 ) 0 . 3 3 7 nm, c ^ fa Z>^% £ (Lc) 5 5 n m) t^^M 

x%>z>tfy Wbtr^y (pvdF) t^itJt 9 5 : 5 ^tsj^-e^ U 

N— t* yvi— 2 - t° c U (NMP) %Mx-X-t#mm^, ikM^— *>3r# 
fc 0 flcfc^ HufB^*-<-^ 1 5 n mO^^m^jm^Mf^ 

^»XU N 1 cm 2 ©B»ilf bfc D 

±3£bfc£lM#£rli^T, = -f^M®?& (III®) £s ff/»- 5 0°C$lT<D& 
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fc 0 rOttC^W^ mSfSO. 1 I tA (10H#P*WX 4. 2V©fil 

5£®jEE&Si:U &s&:#f±. no. i i tA (i ob#rq^x &it«B=*r3. 

. 5 1 tA, 4. 2 V, Bfl#W©j£«ittJ£«£EaS*> ^UrtJIO. 5 I t A. 

(ID WISP ^t7A<D = -f Ml, ±JB£P1S6fc\ 
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MM 






(raAh/g) 


-20°C, 0. 21 tA 
(mAh/g) 




(%) 


mmm 1-1 




146 


48 


500 


32. 9 


mMwi 1-2 


*£-BlflS* A2 


■ 148 


52 


480 


35. 1 


mMm 1-3 


A3 


149 


53 


470 


35. 6 


mmrn 1-4 


^SMtlfcj A4 


149 


45 


200 


30. 2 


mmrn 1-5 


A5 


152 


62 


300 


40. 8 


H*i#ii 1-6 


fc^BMfe* A6 


120 


20 


250 


16. 7 


1-7 


*^»fl2* A7 


140 


30 


400 


21. 4 


tht&M 1-1 


^Hfc-fcife A8 


100 


10 


95 


10. 0 


itg^J 1-2 


A9 


150 


47 


300 


31. 3 


|£WJ 1-8 


tt££Mb4fe mo 


125 


38 


450 


30. 4 



^s^^ (%) : r-2ot;, 0. 2itA / rstwajfem^jti x 1 0 0 
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9 









mi-tux 




r- jV. / if il, E^l 

5 T4^JV H 

4-t-r 

tmAh/gj 


-£/ r cfc ! 




(%) 


2-1 


it^M^ci 


160 


QQ 

yy 


U uu 


61 9 


MMffl 2-2 


m-£«t^ C2 


153 


07 
O / 




56 9 


MMffl 2-3 


^S£^#J C3 


160 




uO\J 




HJilE^J 2-4 


^Hfcfe C4 


160 


yo 






USS^IS 2-5 




160 




con 




HflS-IBI 2-6 


C6 


160 


104 


AAA 




HJISM 2-7 


fc-^gfeft* C7 


140 


yy 


oou 


70 7 


2-8 


C8 


128 


84 


560 


65.6 


HiWJ 2-9 


^-g-mt^ C9 


160 


94 


610 


58. 8 


IfeffiW 2-10 


te-G-SMbJfc cio 


155 


115 


700 


74. 2 


2-n 


B^-Kflslfc en 


162 


94 


590 


58. 0 


HiS^iJ 2-12 


^^P^M C12 


155 


no 


670 


71. 0 


Jfc«£M2-l 


^-a-m-fb^ ci3 


166 


100 


460 


60. 2 


^ife^ij 2-13 


^SHb^ C14 


160 


60 


400 


37. 5 


mifan 2-14 


^i^mtm ci5 


158 


120 


560 


75, 9 


$r®$3^ (%) 


: r-20°C, 0. 2ItA^[®^ftJ 




i^sj x i o o 




























5 tWg 
(mAh/g) 


-^C, 0. 2ItA 
(raAh/g) 




(%) 


HJfifll 3-1 


Dl 


145 


45 


510 


31. 0 


fcb^HM 3-1 


m&Wtik®} D2 


130 


40 


500 


30. 8 


J£$fe#i| 3-2 


D3 


150 


43 


450 


28, 7 


HJSM 4-1 


^1§Wb$3 El 


140 


43 


500 


30. 7 


VcWt&\ 4-1 


m^m^m E2 


110 


35 


490 


31. 8 


J£3£#i| 4-2 


^MSfe E3 


150 


40 


430 


26, 7 



^m^m (%) : r-2o°ao.2itA^m^*j / r6twsifc*»*j xioo 
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^mumm^iz < , \^m^<o^m^mtti^ 0 ph^i3*± 
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*5&&^^ s 5 o °c ^ £;h,fc^i»ffc* a 4 &mmm&m 3 . 5 m 2 / g t 

sfcofc„ ^TL^a^O. 12 2inl/gTJ*5,fif*ai (0. 2 2 

Oml/g) ©5, 5%T?&ofc 0 

m&®.&& io3ot;t £i-h±m-£-mk%)A i ft, itmmm^ o . s 9 m 2 

. 2 2 0ml/g) ©1. 5%fctT«t§it^T^fco 

l iMn 0 . 5 N i 0 , B o 2 ^m^(Dmmu^K^rr^itmmmk^mm,^--f 

^/^IBSr^SiLi^-C^^^ j&J5feia£&iS<i-S^ 8 5 0°C~9 5 
4ifLt v ttfg-teTUfc fe©i%^fett§ 0 Z.<DZLkfab, LiMn 0 . s Ni 0 , E O 2 

l iMn 0 ,N i 0 . s o 2 <Di&mmm atmmm) 
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N <£!ffl?U§;ir ^ o. O02mi/g^bo, o66mi/g fe^jfrm 
(Mn-Ni ^ife^«J^©C o^OHISSmS&m) 

#Stt*ScfcJ: DffJEfcSilt* £ t fete* MniNi^/H-C, 1*1 C&SJdc^M^ 

(lOOOt, 1 5SIFI) tfc§iWJl-lv 2-1 — 2-3, 2-9-2- 

£<Z>^fe«\ MniNi 00 — =SP^S C oT?|#fj|$Jlfcl*»ft*lis 

ma>^Mlstz.<Dl±, ftSf^fclSSV^TL i Mn 0 . s N i 0 , s O 2 <£>L i ^-^3^91 tjfe^ 
tbSKiS<OgSAd s . L iMn t , 5 N i 0 . 6 O,©Mt«T-ifctt 

if3tO#^^-T?fe5-Mn-0-N i -O-OMn, N i =£rC otiitttS 
iOMQ.Ni ^-gEW?)^ t T% L iMn 0 ,,N i.^Co^O^tt^ 
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HJfeM3- 1 J: 5 ^ Li Mn 0 . 5 N i 0 . 6 O 2 mat L-T> Mgtfl %'@?gff 

S&fcflSTUfco JttSsM 3 — 2 lc S J: 5 i^s N i *s6*Mii*&.h03» 

^fc. Hi£$l4- 1 ± 5 fcL i Mn 0 . 5 N i 0 . 6 O z ^LT, A1%1 %@ 

HlOtta i Mn 0 . 5 N i fc ,0,OCuKo**tt^ L-^^tN^ 5/ ^ ^^(HJlf @ 
CO, 20:18. 6 ± 1° ^W-SE^ftf—^fc^i-S 2 0:4 4. 1 ± 1° IC 
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J^jtct 5 , 20:18. 6 ± 1° ^jott5lH]tfft: 0 >-^^^J-i-§ 2 0:44. 1 
±1° ^3otf-5|!]#T ^ (D^Mffi&foOim^^^L iMn 0 , s _ x N i 0 . B _ y M I+y 

glllis L iMn, 5 N i 0 . 5 O 2 cDCuKa^gr^L7t^5!5^^^^^IlI^fTllI 
20:18. 6 + 1° \<Z3SftZm$T fcT— ^ 20:44. 1 ±1° }C 

*j tt s ©if ^ © *a*J-9&£tt; ?e#c*f - -f ^ /W£l£ p# if v-j-v&z* 

— ^ «*©*ftSfe*>5-V^r3:»fl^a-frife-Cf^KU^L i Mn 0 . 5 N i 0 . 5 O 2 f£, ^ 
4>Sl$fecE>»-£>»2:tt > L i 2 Mn O, ^ if © R 3 /m i 5 ?FMfe©#ft^ i 5 

£*_k J: tJ , 3§J— ^M^B%^$tbTV^5$t|5ft LT. 20:18. 6±1° 

fcdo^smiff tf-^^Mi-s 2 0 :44. i±i° jc*5rt<5ia*ftr— ?<Dmm% 
(20 :i8. 6±i° iz.&tf%^mmzMi-%ifrn&MLkjti&m^4£Mkife 

01 2li,Li Mn 0 . 5 N i 0 . 6 O 2 <^C uK«I» ^^*|El*fH 

<£\ 20:18. 6 + 1° fc#r*;&¥|M£iJ«#*©W«^7:7T?fc* <1 18 
. 6° tcj&rts^HMffH;, o. 0 5 0M±o, 2 o o ETF^fSfflteSsv^ 

m 1 3 f± x L i Mn 0 . 5 N i u O,CDCaKa|liflUS Ll/Uft*^ s> 
CDs 2 0 : 18. 1±1° ^rtSS^gt^a^^/HtffiOH-ftS^^^T? 
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&s 0 mMMvm.mz&^xfc, 20:1s. i±r Ki&ttssHMiSs 

i 0i5 O 2 ft. 29:18.' 1+1° ^*5i^S^#:ijiI^0. 2 0 0#55^^t? N %%k 

^T-Sfci?), L iMnO^jfeCi^Mf L i N i 0 2 Sf ©St^ 

(2 6 :4 4. i±i° ^^^tS^Sif'Mi-^i~§^*^Si^«i?--i'^M4fg 

@1 4 ft. L iMn 0 . 5 N i 0 . 5 O 2 © C u K o t^t^ Lfct*^ ^ ^ ^00flfi 

<D, 20:44. i + i° ^i-f^mMimtnnmMiDm^^-t. 

L iMn 0 , 5 N i 0 . 6 O 2 ia^©^^J^«m^*5V^X, ;feS^*fts 2 0 : 4 4. 
1±1° ^itS^Nt'f'g^ 0. 1 0 Ott^X. fl£T<^ffifa£^L-fc 0 

HI 1 5ft, L i Mn 0 . B N i, s 0 2 OCuKoWfiLt|*x^ ^MHJ^Bl 
20:44. 1±1° ^*Dtt§^6it'it3te^mf-'f ^/H4tg^M#^r^i-o 

L iMn 0 . 5 N i 0 . 5 O 2 |a^©^»J©ffl;?fh,^*5V^T. ^mf"^ ^ /^ttlgft^ 4 
4. 1 + 1° ^M^S^'fiefl'I^O. 17 0° tf3&T\ f&T^-fSfRj^T^bfCo J^, 

■%^<D^umtmi^u^m^&^^x^m^nitmmt^ 20:44. i±r 

£*JL.fc«3* 2 0:44. 1 + 1° fcLJ»ttS3HIM#0. 10 0° £(±0. 2 0 
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El 1 6 5 K\ a«5c*MT?@*1K*UfcL i a Mn 0 . 6 „ x N i 0 , 5 _ y M 3!+y O 2 

T'S^tlSMMs M%C o t UfcL i a Mn 0 , 5 , x N i 0 . 5 . y C o x+y 0 2 ( 

Hlfi^ 2 - 1 ©IffeOIEft^S t LTO^Hft*C 1 ) its Sli©aisc 
mo^r^M^K, L i Mn 0 , 5 N i 0 . 5 O 2 (HJfe^!1 1~1 ^ffia<^IE«#JK 

Hcfc f t J: § ItS D ^ ^ - ^ y v y ^fy - a x/i, ^ 
#»fl5W rattan: J: oTiatSJji— g^&^SHb&fcfco-cv^ t><p© N 

etJicomSMcolt^J: gl&fiSr 1 0 UfcL i Mn 5/12 N i 5/12 C o 

2/12 0 2 <fc V) C oi&S^L i Mn 0 . 6 . x N i 0 , 5 _ y M I+y O 2 *IESS»flC £ LT«Jl-*-fttf 
. &&(DV &> , mm t h<DSMmz.^frfz.4:. 3V~3. OV£V>5ftn8J 

*^#feti5^t, Rt*. i60mAh/gtv^5 15v\»«ts^#5)fi;5 r: 

Efii^Sti: lTLi§#< bfcl&J&SSL i a Mn 0 . 5 . s N i 0 . s _ y M x+ ,O 2 
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IH«SMal^•t5i:V^o^!tS6^!^:t>^i»*CtTV^5 0 Uf^oT. Li^Uyflut 

d^iicosiii) 

I£&fe09 2 - 9 Rt* 2 - 1 0©Sit^lWl - 2 0*ifei:<Dtti«fci?}&>b#a> 
5±5^ Ni, Mn©«b^^CtWWl Cogif©#V^f!>AM 
H-fblfe©^ f&^Pfcfc a s *&-^3£$fe c fl*/J> $ < * D „ L i Co 

02 CQ^^^i£^3V^TV^ < q ^KD^Lfcfi, Li-Mn-NiittHiCo0 2 

- 9 —rnmm 2-1 2 * if ©tus, -hiau^^B^fSffl^i sftfc^ttw 2 - 
— ^ Li-Ni-Mn m-ermttm t m ^mmm&&n<> l i c o o 2 ©^s^ 
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(Ss^cmf-^ N i /Unit) 

N i /Mn^l/l^feN i #J^Ttbrv^^»!j2 - 1 1^2-1 2© 

1W N N i ©*g;bqn:#v>L i N i o 2 ^^(O^m^o^^M^Mirhoo 

-c & 5 ^ ^ f£ t ^ ^;&«^»f«v-^ t> <^ co^m^^ ^ /is&mttm < 

_Lf3H*fe^!i^*5V^X^, lEltilt'feSiMtti: ttL i LOa [Mn„N 
i o.s0 2 3s L I [Mn 0,495 N i 0.495A 1 0 .oi°2^ L i [Mn 0 . 495 N i „. 495 M g 0 . 01 0 2 ] 
„ L i li02 [Mn 5/12 N i B/12 Co 2/12 0 2 ] ft iTSt/SV^ w t frUM ^frZK ^©1© 
TcSt <£: ffi V^ O -C t> ftS&IP:^ # k tt § * #S?fcffi $ fSL ■ 

[«& GESiSJfcKi: UT, «^mib^C 1 7~C 2 2 Ufc«i6> 

yikV^yfy (PVdF) 3t*Jfc8 5 : 10 : 5 <£>#j£**T??g-& U N - * 
Fy (NMP) ^Bit+^IML, Ett^— * b£#fc 0 
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d 002 ) 0. 3 3 7 nm, c $ (Lc) 5 5 n m) RXfitfV 

7Wt^=])f^ (PVdF) &S;fttf:9 5 : 5 ©88#T?&-£* U N-^f;V- 

2-tfay (nmp) ^Apx:t+^?i^Us h #d-> fltr 

fS^t'WW, MJETi 3 o°c-ei 2B#ra^i^bfc^. ^v^aiu 1 

Lfc!l^»^7ymi|gIt3bSL i PF 6 £lmo 1/1 ©Mt# 

Ufc„ fuf3ffi«K c f 3 ©7j<^ft« 2 O p pm*li Ufc 

o 

#&m^XW&2 Omm, J¥Sl. 6mm©^ySll (IV SO 3r#§5!Lfc 0 

ffrfB^-Y^Mmm (IV SO ^^timti^IL., #35$5£2ft«£r 1 OlK<f * 
A^ofc. 110. lltA (lOitl?), 4. 2V. 

i s«pwos«5ej&«BE*«i u fcm&fpw^ s^o. i i t a ( i oB#rw 

i^T, ^WfcSrfrofc,, 9 /t4&WiG>%M4kWr^ l. oitA 

4. 2V, i5^IBo^i«]£lE*i'i»*iS;iU **flMfettf± 
N ffl;M 1 . 0 I t A ( 1 , ^ih^jGESr 3 . 0 V©£I^ftiM#^t b 

7^1 o 



115 



WO 02/036993 PCT/JP02/03862 



1 1 







motets 


(mAh/g) 


60 
(mAh/g) 


mmmm 
(%) 


mMM 5-1 


m^mt^ en 


160 


160 


100 


5-2 


te^iMbl* C18 


160 


155 


96.9 


Hife-M 5-3 


fc-frft-ffeSW C19 


155 


150 


96.8 


mnm 5-4 


»£BMfctt C20 


162 


• 130 


80.2 


5-5 


%n&wt{kVo C2i 


161 


133 


82.6 


mt&w 5-6 


m-B-m^m C22 


155 


140 - 


90.3 



< 1 O /nn^T^fe^ J^-O s 1 O %3gfi^@3&5 O . ■ 4 j^mi^^ < 7 jum 

EJiT^fc5*'fri»'ft;**jE 3 ls?s&**CJ!:^v , »fc*ifiw 5-1-5-3 ©ne v 

5-4—5-6 oli^jtiUT, jKV\ft*#*&3rU (5 Of-f^^gtS^flrt 
(££%0! 6-1) 

y 7 y (P V d F) ^fifitb 8 5 : 1 0 : 5 ©ffl^T*S-fr U 
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s filO mm^T/V- 5 ~ t7 A V *- 5 f*ti\ IE«^ 7 £: L fc 0 

0DBfij54bff L i ^Mn^N i ,,«C o tl O,0 x]i*i*B^f , 

xMm$tMmz£Z>fe^ffi (0 O 2) £>®P B 1PSd 0O2 lii:^O. 3 3 5 nm 
s a (ft^lfilOigili? t §La*SiKl80'«100nm, c W^ftC^t!,^ 

^^©^C^^^l cfi6O~100 nmtfe!)v Xffc:fi£ s 2 . 2 4 g/c c N ft 

PVdF) ^ltft9 0 : 1 0©&J^TJB-^bs flWW UTN - ^ ^/Vtf ct JJ K 

flHfcfr$R&ff£ 1 O jumOMit^OMBI-ift, £te<DJ¥££l 8 0 /* m 
till, *UKV— hSrfElftbfc. mfta^^v-- h^me 5 mm, lm 

ft^jlJiO^tifiaiE^ 7 tr#A L> -fe^l^- ^ 8 tt£ jEfefeg 7 & it* A ^ 
9 tr^Sli^Jl U 4 Ot©-fe^>^? 8##IEflite7£.tK4 1 tfcGtfMKft 9 J&* 
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^-Sry h 6 3:JBl^Tttr1B3£2 i: Kl & HiSfc L T &> 5 □ 

LiPF 6 ^imoi/i mm \*itnmm& s 5 g &a utt p 

2 5*01^^ 1. 5A^ 4. 2V S 1 5B#Fi9£>3£^JEJM;£E3Sfll£:f7V\ 
1. 5 A, 3S&itSJBE3 V<DXE*SMfc«Srffo*: a ^70mm, 
|$13 0mm (SSm^iSSS 1 3 6mm) s *S 2 2mm©^!)f 

fco ^sm&iiM 6-i ©tit b?tc 

(|MM 6-2) 

=^y? ^-BmtftW%:\Z.£%>1fa=?-m (0 0 2) <OffiIHIHId oai 4(t^O. 3 3 7 nm 
„ a #^iRi«5^it^§©^# § L a ^15 4 0 ~ 6 0 n m, c i^n^^tFeiH 1 
#<D^:# $ L c 40~70nm, If JfcS8 s 2 . 2 g / c c „ Jfc^ffiSf tf s 1 . 

L tfg U/cl?l^^l#J 6-2 ©Si t Ufe 0 
|gj 2 2 y -flt^S o . 6<Dk% ©liNI^W^s y ft 2? 0 <D t # tDj^tfi^- 

(HJfefll 6-3) 

=^y# xME\$fM7£\Z ffi (0 0 2) ©BffWHB 0 . 3 7 5 nm 

s a i^^CfeBltfi©^^ n a ^ l 0 0 n m^i, c *^I*]G>*NI*fl^F-@ 
(D^^ Hc^5~20nm, Hfifcfi^ 1 • 8 0 g / c c N £b3SS®8fj&5 3 . 0 m 2 
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ufcmm^HMM 6-3 oitt ufc 0 

0 2 3 fc^"T D y 0 . 6 £75 £ # y fi^ 0 fc £ ©SHrif^ 

u&mw 6-D 

ies^sic l i c o o 2 %t ^ tfc^e, (H«!j6-i) (DmflLtmnit^ 
ft*3 % JiiebfciEa^a^^w^fc^-t-s^Hm^^ (v) <Dth^» 

= b, a = 3 = 90° s y = 120° £ U ^<Dff^5U£ £ 9 bfc c 
V=abc (l-cos z a -cos 2 jS -cos 2 y +2cos a cos j3 cos y ) l/s 

mi&®\ 6-1—6-3 Rxftbt&w 6-i <Dmm>&fB^x3&i&n-v-'i ? ^um.%fr-otc 0 

^t^HT^V^, 7. 5 A, 3 B#fW N 4. 2 VOO^ft^^mjE 
£U* 7. 5A. H-ihmJdE 3 . 0 V©^^1 ir U J; X$1&mfe 

f-f^;^f©M^H 2 5 k:^1- 0 HJi^j 6-i (om^x^ m 6 o o ? 
U8 0 roO^A^^i"^ ^ A^fifcta, 6-2 otfeTfil) 3 5 

o^-r^/n^ hjsm 6-3 <Dm$kxfem 2 0 01M z^x^ itwje-ioffi 
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£>^m^fi©®T^lJ&T^&< ^ofc^^i:#xbtt§ 0 — HjM 6-2,6-3 

ftsr k?£<mm.%ff'oX$3t) , »I e-i oii-Ciif ^ 6 0 0 

^->HKilfe©Wfff 1 mmKTt?*5®t»LT % 6-2 Of 

e-i omm^&v^-cfi 300 f-j ? frum^&xmt&m 6-2 <DWMt mmizm 3 
stiaiM ^^ii^bt, jsi^^ 1 k h z (D&mmmmz. x <? , m&M 6-1 

—6-3 ^.•cKtbig^i! 6-1 <Dm^L(D^nWi^~ M<d-P^ f^m^Wfel^fc* -f^T 

^*5V^Tfi, ^^ftu^tb-<T^l0. 0 4mQtfe5©t)tLT, HHS^J 6-2, 6-3, 
JfctfeM 6-1 ^fc^Tfi, f*i^B&fcJt-<T^] 0. 0 7mQT^ofc„ £ ©j£ 

i£k **J6«*Cf4 % x y; ?^i|EllftJ;5M (0 0 2) <z>ffiWBSd w Kf^ 
0. 3 3 5 nm, a Wl^|^«)JtiJMfc-?-ft©^:# $ L a #SJ6 8 0 ~ 1 0 0 n m N c 
W^faOi^jtifft-i^^rfct £ L c as*5j 60-100nm, J*Jfc*:8* 2 . 24g/ 
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mmm ?-d 

o 

1 OK 1^»C9, T-fe^V^^7 y ^&TJ^y ~7 y\^~yfl/ (PV d 
F) Sr»ftJ:b4 5:4 5:5: 5T^b, £ ITN-^fAt'u JJ 

M^^fiT b — lOOju mtilLT 2 0 mg/cm^^itr^OjE 

h ^rf^bfc fulBiE®^— b Srffi 6 1 mmft^ 4 4 5 mm©fttli 

6 3mmft$4 6 0mmO»liLT, 5^— b ©*^^®«r|^* U JP£ 
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3 3 A$wBmmi-% «t 5fcKria®p3 1 srnxiftu itrra&j*wis#&5M*'^ 

t^vy*-t^^f^ 5 0 : 2 0 : 3 0 : 2 ©ft^^-eSS-^ Ufc&jKfcl 1 m o 
1 / 1 L i P F 6 U Sfl¥3R Ufc lMrfB3-iK?L35> 3 g omm 

^«?&3 0«Lfc. 2 0lC»T8 0mAT'4. 2V 
£>j£«JE3S«trifeUs 8 0mAT?3V4?O»Ift*Ufc 0 ^7-1 ©fjli 

7-2) 

1 0). tM»C2 3 S rW^7y^W!)7^ftt-^7^ (pv 
dF) £M:i*l4 5:4 5:5: 5 U ^l^^X^f* (£0608 7-1) t R 

OttJEfcf 7-1) 

1 0)> ^Sft-ffcteC 2 4. T^H'^ s^^^^y ^j/fljlf^ (FV 
dF) fetitt4 5 : 45 : 5 : 5T'MU (^Ifefll 7-1) fcR 

1 OK IMkfeAK TtfV^S'^^y ~7y\k\?~y*f^ (PVd 
F) £MfcJ*4 5:4 5:5: 5ti^U 7-1) 4:|E|« 
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HiUX^7K«)¥*t-ft««t*^»l-fco -H=£r (HWH7-3) ©l^i: Lfc a 
(H*0l 7-4) 

^iil, mi^OX^^ (^7-1) i:R*K:UT*7km*flC-*«?tSr^ 
^bfc 0 (&tttif 7-4) ©lii Ufc 0 

(tfcttfll 7-2) 

10). Tir^W^^ y^X^P -7->yifre~V *fv (P V d F) trSSJt 9 0 
: 5 : 5-e»frU £*i#<£>X©te (HI^7-1) £ Hfcfc: LT#7jcm«¥K-^ 

H*#l 7-1—3*5**1 7-3, £bi£$J 7-1—7-2 ©«3fifr^V^aSifc«WWfclWS*Jfe 

2V603fe«»*«flE**fc bfc- 8 0 0mA, ^Jh@BE 3 . 0 V© 

|IU W^afcmWMfl^riN 2 4 0 0mAht^Jt|ff3. 

8 0 0 mAT'©M^i}'^t5 2 4 0 0 mA-C<Z>7^^^m^*cotb^rSJ*M 
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812 









800mA 
(mAh/g) 


2400mA 
(mAh/g) 


ift^ 5 j 

(%) 




mufcm 7-1 


LiMn 0- 45 Ni 0 . 4S Co 0 . a 0 2 + LiCo0 2 


800 


610 


76. 3 


500 • 


$3foM 7-2 


LiMn 0 4 Ni 0 4 Co 0 2 0 2 + LiCo0 2 


810 


610 


75. 3 


500 


itmm 7-1 


LiMn 0 _ 2 Ni 0 7Co 0 ^ + LiCo0 2 


810 


610 


75. 3 


500 


mmm 7-3 


LiMn 0 5 Ni 0 . 5 0 2 + LiCo0 2 


700 


500 


71.4 


400 


vcMtm 7-2 


LiCo0 2 


790 


600 


75.9 


500 


mmm 7-4 


LiMn 0 . 45 Ni 0 _ 45 Co a 1 0 z 


760 


530 


69. 7 


510 



m$u&n-i coitmtr, vf-^^^^^hm^m^mMv^mmm 7-4 
^m«7-i, 7-2 (om&&^ iEummm^y^v&^'^hmfem<D&& 

m^fcttMM 7-2 (D^tmt^i-S 7-1, 7-2 <d}£ 5 OTfx-l)5i 

£ #S 6 „ f&fe'feu LiMno.46Nio.45Coo.jO2, L i Mn 0 , 4 N i 0.4C o 0 . 2 
U3&*L-fc3&5&, -^Lfe 35»©«lllfc^U 8 0 0mAs 4. 

h^m 7-1 ©mm^f^?&^)i^^»^Bnfct>(D©s sfeisk Mv ejitts 

fc-feH3!ea*o&©K:a'U^ ifctfefcl 7-1 ©*jfe-rtt*ftOTf&©*##*& 4 o o°c 
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„ Ji©J;5miKR©felo^^ Mn tN i £©^MSfc§ljSL-TV^ 

J:»3HS0!I»2:*5V , 'T«\ 3E<EjS*aT^*5»t S^WfiKftW^L i [Mn U[ N i 0 , 45 
Co u 0 2 L Li [Mn 0 , 40 N i 0 . 40 C o 0 , 2 O 2 ] - i: £1» Lfe^ Li C 

Mn 0 , 42S Ni c , 4!5 Co 0 . 1 B 0 . 05 O 2 ], Li [Mn 0 . 426 N i 0 . 425 C o 0<l V 0 , 0S O 2 ] > Li [ 
Mn 0 . 425 N i 0i425 C o 0-1 A 1 0 , 0E O 2 ]s Li [Mn 0 , 425 N i 0>426 C o 0-1 M g t «Oj, L 
i [Mn 0 . 425 N i 0>425 C o 0 . L C r 0 , 05 O 2 ]. Li [Mn 0 . 426 N i 0 . 4Z5 C o^T i 0 . 05 O 2 ] 
, L i [Mn 0 . 42S N i 0 . 425 C o 0>1 L i 0 . 05 O 2 ] Mn, N i <D~ trfi&^7D*T'@ 

o 

8-1) 

L i OHMMnO^, 55pffftL i :Mn = l. 0 8:1. 9 2 
M^TKS^i a— ^ U — rc^^u— ^%MV>T-ftufBM^7j<^^?r^JE^i^L 

^4 5 o^-ei 2mmu , mm^m\ m^xM.ms o 0^2 immnm&m 

SrfTV^ L i^Mu^O,©^^ f!)A"ry^W^* (I) £#fCo 

7 s/^t>l£5t#Jx&5« 7yfc1?~V7 ! >' (PVdF) ^fiift8 0. 75 
: 4. 25:10: 5 ©fll^T'Ml^ U UKV (NMP) 

triD^T+^jBiWiU jE«^-^h%#^t. StrffijEaB-^—^-bSrff $ 2 0 jxm© 
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d 002 ) 0. 3 3 7 nm. c fft^|R3^ B %^^^§ ^ (Lc) 5 5 n m) P 

(PVdF) ^raatb9 5 : 5©#J^ti^U N— 
2-t°n]J Kl^ (NMP) ^^.-C+^iWU ^®^-^h^#fe 0 &fc N ffi 

8-1 ©M?te^-f"S 0 

(Hli8-2) 

ffl-c*>«r'tr^^^7S'^3it)«lt#3W-c*>s#!? ^yflstr^y 7*> (pva f 

) %SSl±i7 6. 5:8. 5:10: 5 <D#Jl^E^5 £^fi> (HSM8-1) 



126 



WO 02/086993 



PCT/JP02/03862 



mMm 8-3) 

) fc**&5 9. 5:2 5. 5:1 0: 50W(«At8K^ 8-1 
) fcR«fc % ^yiil^imLt, 8-3 

(USSEM 8-4) 

»T?*S7*f-v^y^ »r»#jttT? fcs^y^yflsir^P^ ( p v d f 

) ftlltts"e4 2. 5:4 2.5:1 0: 50«^t«^tts 
8-1) iHJ«lfc, n^yltjft^^lfe. -tb^^WJ8-4^mm^i"S 0 

8-5) 

JBTft.S7WV^?^3K«W«U*5*J7yftlf»P^ (PVdF 
) =£r*«ifc2 5. 5:5 9. 5:1 0: 5 <D'**T»ft-r*K*H:* OHM 8-1 

(|W#iJ 8-6) 

■ 5E«l©f^*^*5V^T. »#IM*C2 5, y^A-r^W!^^ (I)* *« 
fclTffc 5 7tf>^7 S> * 3tTJ*«*|T? ft) 5 *° P ^ yfls tf ^ P 7 s ^ (PVdF 
) &BAJ:b8. 5:7 6. 5:1 0: 50*^fl^tW^ (§M$| 8-1) 

hmm^, n^fVlli^UL 8-6 5 □ 

(gSJfe#J 8-7) 

i-efeS7tfvy77^^MJtfc5^P7?/|b^p7y (pvdF 

) «!Jt4'. 2 5:8 0. 7 5 : 1 0: 5©M^T?^t5^fi> 
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y^^^^^^jTfc-s* o y ^i/'fbtf^y^v (pvdF) &&mit8 5 ■. i 

(HJfe^J 8-8) 

t^^lJ^&S^!} 7yitt?~V 7*1/ (PVdF) %mmit8 5:10: 5 tf>fij 
^aB-g-T-SEW^ (^»J8-l) iPiei^ =^^M«?&3f^SSib^o 
Hit^d 8-8 Otftit5. 

HJfeW 8-1-8-8, fttfeflf 8-1 ©«?fi***v«LMfc«fNSU 3D#iaSjBctt& 1 
o^-f i?^frot 0 d<z>£#©35mafe#«t\ WMO.. 1 I t A { 1 Ofl#K*K 4 

fT-o7t 0 as 2 st^&ntsait^mi^te, o. 21 tA (sufis^K 4. 2 
v^^ms^mffssm©#s mmo. 2 1 tA (sbsmrusk $&itsj±3. ovo 

feV^T O . 2 I tA <5B#P#h 4. 2 V OjtSiftJfcmff&S&fT o fcflK 
-lO^lCfcVttJES. 0ItA<0. 2H#[BH&k j$lLSJEE2. 5V©gfl 
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j vxm 1 3 ^#*T^-r 0 



*1S 





rvfc&miD) (%) 


25°C 

mm 

(mAh/g) 


-10°C 

mm 

(mAh/g) 


(%) 


60°C^#^ 

(%> 


MMM 8-1 


95 


157 


36 


22.9 


99. 7 


MMM 8-2 


90 


154 


37 


24.0 


99. 4 - 


Hi&M 8-3 


.70 


142 


41 


28.9 


97. 9 


mutm 8-4 


50 


130 


45 


34. 6 


96. 2 


HJfe0!l 8-5 


30 ' 


118 


49 


41. 5 


94. 1 


mmm 8-6 


10 


106 


53 


50.0 


91. 5 


Hdfc#)J 8-7 


5 


103 


54 


52.4 


91 


8-8 


100 


160 


35 


21.9 


100 


8-1 


0 


100 


55 


55.0 


90 
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L i iMn i^tiM©^ ^^it^litS Uf^i.vy^y^ 
grig 5 o asife*17--f * /H^fifl** £> T 5& 5 fc T?fc § 0 
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m 3fc <o a 

1. il^L i '.Mn^N I ihM^O, (fib 0 < a < 1 . 3,-0. l£x 
-y^O. 1. MttLi, Mn, NiWTci) T*3 rt5*-fr»ft;*«r^W 

0. O 5 ^ x < O . 3 
0. 05^y<0. 3 
-O. lix-y^O, 02 
0 < a < 1 . 3 
x + y < O . 5 

4. *aj£5£L i„Mn x . N i r C o z > 0 2 x\ y\ z ' H5c!|fcffiEI 
±$£:J3V>T\ (x' ( y 3 , as*) ^^A (0. 5 1, O. 4 9, 0) i:JCB (0. 
4.5, O. 55, 0) fc/RC (0. 2 5, 0. 3 5, 0. 4) fc^D (O. 31 

0. 2 9, O. 4) i:*lR^ii:-rSl!g^^ABCD«>*Ji*fcJ±rta5te#ft-t- 
Sil©f-5?fe^ O^w/ U' +y ' +z J ) £1. 3 O-C&S) 

5 . ^fria«-a-Sfefl2^tts ^?L^^ o. 001ml/gPa±0. 006ml 
18. 6±1° fcfcttSm^-^fcSfri - * 2 0 :44. 1±1° tc*m<5iEl*? 

6. ttS*Ml#0. 3m«/g^±l. 6m ! /gKTtfe 
5, ^o, CuKaj»**ffiUfc»5f£3iy^^«l|SI*fH«)s 2 0:18. 6±1 
• \Z.Wf*m$X ^^*fi"5 2 0 : 4 4. 1 + 1° ^*5f^^ISlJfffc 0 '— ^ ^^S^ 
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7. mf|S20:18. 6±1° ^*3itSH3^ftr-^CO^-|it^o. 0 5°K± 
0. 20° ^Ttf*)^ ^ WB2fl :44. 1 ± 1 ° fcfctfSIUjfl?-^© 
^Mf*!^ 0 . 10° PiJ:0. 2 0° ^TT?&§ " ^^#^tt-^f»^^^:ffl^5 

8 . mWM^-Biitmu, « — N a F e O.MJBUKfllSftTfcS £ % li!fsiW£ 
»W**T?ife!)> ^MPfD^^tSt^tT3. 2V~3. 3VO« 
*jc*5rt5«nEA**©»^S»a **M*c Vi:#TlB5** 

2. 8 6 0^a^2. 890 
14. 20^c^l4. 33 
O. 1 0 O 7 nm^Vg 0. 1 O 3 4 nm 3 

9 . mmu-B-mtm^, 900 °c^_h 1100 e c&T<Dum-e 3 n#fnmj^j& 

1 O . SfrlB^^fb#©^^*f*> 5 0 0. 8/imJ:t9^#<l 

0 /x mJ^T-C&> ^ B-"^ 10%SWo. 4 fl'ai *) ±% < 7 /xm^T'Xrfe 

i 2. tf^eofSiSfil 1 JS~f£ 1 13g<DV^i s ^L^^-lS^CQaE^^®^^V^■r, 
t<0. 2 S M'* Fi N M g> Als T i, V. Cr, Fe. Co&tfN i 
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13. fe^^Li.Mn^NU^M' rt O» (ttO. 98la<l. U ~ 
0. l^x-y^O. 1, M' tt\ B, Al, M g&t*C o fl> 

oT, \=.y>r;V (N i) fls-fr* 4: ^ ^ (Mn) k $ tb^?K 

f&fBzki^<£> p 10~13tU liulBzk$§*£4'-(?> N i -Mn^l^fct^, 
N i -Mn -M 5 fc^fcMfe&jfclRS^erS^SfcXej LT, pffB 

14. tfrlB**Xmfc*5V^-C, EJE«fi*9K:, (Ni) fc-g^zKi&iS £ 
•^y^y (Mn) ffc^T^^ i M' fc-Bt%37kWm (M J Al, MgX^Co 

^ii^t«tt, i -Mn -m 3 «^*efc4fcsr3iai«)j=:jst5 m-r 

1 3^l£;fcteif 1 4^©V^M^-fa^03Effi^®<75^3t^^o 
1 6 . r«fctrflE#tfcXlSfc«fc D^bfrbfcN i ~Mn^^*£fc#»£?cf3:N i -Mn 
-M' m&&ifcWftWt£fa5k&\Z.^ M 5 #^#3 (M 5 f* N Al, Mg^tJ^C 

% y k s mtm t Lxmfc&mm&wcmv p h& i o ~ 1 3 1 u 

8iriB**fcXfeH:J; #fett7tN i -MnS^ft©iBffcfiN i -Mn -M 
3 H-a-^&fe©^^©^®^ 55*M 3 (M' ^mIS^HI) ©8^*tfc»«r$fc 
^£•#3=*- b^itXgj £gi±lLT, tulB^Mfe^^i-S-ir^mi 

17. ffir!B$tfl#f&aSs 7K*«'t'"cr^=^A>f^^^#i*^r«*fl3^ft-e*> 
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20. rH«|B#tfcx©t) u< teitulB^— f#tfcigfcj; vmhtitL, Ni-M 

2 i . it^otgHm 1 3 m~m 2 o ^ov^tu^^iB^oE^^ao^^ 

2 2 . W^ofSHM 1 12m, m 2 l ^c^-f ^*»K:lB«fc^>jE«e*5t 

2 3 . ft^otsHm 1 12s, 121 3c©v>-r ft^is^© je«m 
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